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PREFACE 


The development of a strong seed industry is crucial to improve the delivery of good quality seed to 
farmers and the development of agriculture in the Near East and North Africa. In any discussion of 
agricultural development strategies, the subject of seed has a unique capacity to draw attention and 
interest. Seed is the primordial input, the embodiment of past harvests and the promise of future ones. 
It is not surprising that seed is a prominent feature of many proposals for programmes and projects 
concerned with improving the productivity of limited-resource farmers. In addition, efforts to 
strengthen the private sector in developing country agriculture often target the seed industry. 
Unfortunately, these various seed initiatives have had relatively little impact on the majority of 
resource-poor farmers. 

The growth of the private seed sector, which is critical to the development of the seed industry in the 
Near East and North Africa, would require the establishment of enabling environment. This would 
include the establishment of effective seed legislation, especially provisions for intellectual property 
rights and seed quality control. In this sense, governments will need assistance in the development and 
implementation of their seed rules and regulations. In addition, due to the potential threat that modem 
crop improvement presents to crop genetic resources, which has been recognized by countries in the 
region, assistance in germplasm conservation practices to safeguard adapted local and improved 
varieties is also critical in the development of seed sector in the region. In this regard, a regional seed 
advisory body would be needed to guide seed-related assistance at the regional, sub-regional and 
national levels in the Near East and North Africa. This body would also advise on the proper and 
effective ways to involve the private sector in the efforts to strengthen the seed industry in the region. 

It is abundantly clear throughout the Near East and North Africa region that decision-makers are 
attaching great importance to strengthening the seed sector as a means to improving the food security 
situation in their respective countries. They are equally daunted by the complexity of the subject. More 
importantly, they are increasingly cognisant of the fact that policy decisions on privatization, pricing, 
incentives and subsidies and other measures affect directly the development of the seed sector. 

FAO traditionally has been instrumental in the technical and professional development of the seed 
systems in the countries of Near East and North Africa. Now, they are in turn looking for FAO 
assistance in developing strategies, policies and programmes for the advancement of this very 
important sector. 
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REPORT OF THE TECHNICAL MEETING 
ON SEED POLICY AND PROGRAMMES IN THE NEAR EAST AND NORTH AFRICA 

LARNACA, CYPRUS 
27 June - 2 July 1999 


1. INTRODUCTION 

The Meeting was organised by the Agricultural Research Institute in Nicosia, Cyprus in close 
collaboration with the Food and Agriculture Organization of the United Nations (FAO). It was held 
in Lamaca from 27 June to 2 July 1999, The meeting was convened under the FAO's mandate to 
facilitate the implementation of the Global Plan of Action for the Conservation and Utilisation of 
Plant Genetic Resources for Food and Agriculture, adopted by the International Technical 
Conference on Plant Genetic Resources held in 1996 and in line with the recommendations of the 
World Food Summit. 

Government designated participants attended from the following Near East and North African 
(NENA) countries: Cyprus, Djibouti. Egypt, Iran, Iraq, Jordan, Lebanon, Libya, Morocco, Oman, 
Pakistan, Sudan, United Arab Emirates and Yemen. Participants from international organisations, 
international agricultural research centres, governmental and non-govemmentai organisations, and 
public and private sector organisations involved in the seed industry also attended the meeting. 
Other participants attended the meeting as observers and on their own capacity. 

The Meeting was opened by Mr. P. Aristotelous, Deputy Director General, Ministry of Agriculture. 
Natural Resources and Environment on behalf of His Excellency Mr. Costas Themistocleous, 
Minister of Agriculture, Natural Resources and Environment of Cyprus. This opening speech 
followed the keynote address of Dr. Mahmud Duwayri, Director of the Plant Production and 
Protection Division on behalf of the Food and Agriculture Organization of the United Nations. 

The objectives of the Meeting were to: 

• Develop appropriate policies concerning governmental, commercial and small-scale 
enterprises in seed production and seed distribution, designed to enhance efforts of 
government-supported initiatives on the variety needs of small-holder farmers in particular, 
with special attention to the needs of women farmers: 

• Provide, and promote as appropriate, an enabling environment, where such an environment 
docs not already exist, for the development of small-scale seed enterprises; 

• Strengthen linkages between genebanks. plant breeding organisations, seed producers, and 
small-scale seed production and distribution enterprises; 

• Consider seed quality control schemes particularly those appropriate to small-scale 
enterprises; and 

• Consider legislative measures, which allow distribution and commercialisation of landraces 
and farmers' varieties and obsolete varieties, if they meet the same distribution and 
commercialisation criteria for disease, pests, health and the environment, as conventional 
or registered varieties. 
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2 . 


THE MEETING 


To establish a framework for discussion at the meeting, a reference document was prepared by the 
FAO. This was supplemented with several technical thematic papers on the development of 
policies and programmes designed to achieve a sustainable supply of crop seeds and crop genetic 
resources for food and agriculture in the NENA region. The following sections give a brief 
summary of each paper presented and highlight important features of the discussion following each 
presentation: 

2.1 .Seed Production and Improvement Assessment for the Near East and North Africa 

The reference document was prepared by the Seed and Plant Genetic Resources Service (AGPS) of 
the Plant Production and Protection Division (AGP) of FAO and was based on contributions 
provided by Member Governments and information from relevant workshops and meetings. The 
document briefly reviews the agro-ecological and socio-economic setting in the region as well as its 
overall agricultural development, which shows a heavy 1 reliance on food import, making the NENA 
region the largest food-importing region in the developing world. Among the many contributing 
factors to this situation is a shortage in supply of improved seeds for major crops. 

The status of the formal seed supply system in the region vanes from one country to another. Only 
a few countries can claim to have a well-developed formal seed sector with good infrastructure, 
seed laws and certification system as well as variety evaluation procedures. While physical and 
technical constraints contribute to these factors, it is increasingly clear that many of the weaknesses 
in the seed sector in the NENA region are due in part to policy and management-related factors and 
socio-economic issues. The paper emphasises the paramount importance of creating conditions 
conducive to balanced development of the formal and informal seed supply systems. In doing so, 
governments need to recognise the importance of the informal seed systems and introduce policies 
and necessary actions to stimulate their growth. The paper then puts forward wide-ranging 
proposals, which could provide a basis for national plans of action in accordance with the specific 
conditions and needs of each country. 

The paper concludes by stressing the need for better co-ordination and harmonisation of national, 
regional and international efforts to enhance the seed industry in the region. It proposes the 
formation of a consultative body to assist countries in the region and to mobilise resources. 

In the ensuing discus* ion, participants made the following points: 

• Appropriate attention should also be given to research in seed and planting material 
production in floriculture and fruit trees. 

• Training in seed technology, including training of farmers, is needed in the region. 

• There is a need to establish a Consultative Forum as an appropriate means to address the 
complex issues raised by the paper. The participants stressed that the role of member 
countries and organisations and the expected output of the Consultative Forum must be 
defined. 

• There is an urgent need to establish a seed unit in every agricultural research ccntrc/main 
station responsible for interfacing with farmers. 

• Many countries in the region need help to set up national seed policies that correspond with 
their priorities and to mobilise resources. 

• The meeting realised that there is a need to establish bi-lateral and multi-lateral projects to 
work together in the region. In this regard, several countries, in particular Iran, expressed a 
willingness to collaborate on this approach when necessary. 

• There is a lack of information exchange and a strong need to share basic information. 

• The quality of information presented in the reference document for the purpose of the 
meeting was praised. 
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2.2 Privatisation of the Seed Sector in the Near East and North Africa 

During the 1980s, the role of the private sector in developing countries received greater attention. 
Governments were encouraged to withdraw from direct involvement in production and marketing 
and to concentrate on policy matters. Because it is a 'commercial’ activity, seed supply was 
included in the privatisation process. However, despite the strategic importance of seeds in 
agriculture, it is difficult to establish a viable business based on seed supply. Therefore, the 
privatisation process requires active and careful management by government. 

In order to encourage greater private sector activity, it is first necessary to reconsider regulatory 
barriers and subsidies so that there is a level playing field’ for all participants in the seed sector. It 
is also possible to otter indirect support through quality assurance services and some financial 
incentives. However, even with a favourable policy environment, seeds of some crops are 
intrinsically difficult to commercialise, including some important staple food crops (cereal and 
legume) of the NENA region. 

Multinational companies may enter the seed sector. However, they are highly selective in terms of 
crops and agricultural areas. In practice, only communities located in the most favourable areas are 
likely to benefit from their activities. It is therefore important that indigenous private seed 
companies evolve. Small seed enterprises, which hav e lower capital and management costs, may 
play an important role in the development of the seed supply sector, if they arc supported in the 
establishment phase. As the seed sector becomes more diverse, it is important to have a national 
forum in which different interests arc represented. The establishment of national seed associations 
may act as a positive factor in supporting the emerging private sector and representing its interests 
to government. 

The paper concludes by stressing that there is a continuing role for government to maintain a 
favourable policy environment so that the private sector can benefit from all commercially viable 
parts of the seed market. Furthermore, other aspects of the seed supply system may require a more 
active input by government if all fanners are to benefit from new varieties and improved seed. 

In the ensuing discuss ion. participants made the following points: 

• The progress of privatisation varies widely in the region. The region should be creative in 
encouraging involvement of the private sector in seed supply systems. 

• There is a need to promote local entrepreneurship, which requires training at all levels. 

• There was a concern regarding responsibility for preserving genetic diversity. It was also 
proposed that germplasm of commercial varieties and progenitors should be preserved. 

• It is necessary to find ways to involve the private sector in seed certification. It was 
proposed that, while quality assurance should be the responsibility of the government, in 
the medium term private companies should consider introducing internal quality assurance 
schemes. The need for training in quality assurance was also expressed. 

• ITie need to involve qualified international and local NGOs in the seed sector was re- 
emphasised. 

• lliere was concern about emphasising efficiency considerations at the expense of equity, 
causing resource-limited farmers to be less well served in the future. 

2.3 Management, Conservation and Utilisation of Plant Genetic Diversity in the Near 
East and North Africa 

Sustainable utilisation of plant genetic resources is an essential component in increasing the 
efficiency of resources utilised for food production. Reliance of the breeders in the region on 
material provided by international centres has resulted in a reluctance to utilise indigenous genetic 
resources of the region. As a result, conservation of these resources has suffered and despite the 
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genetically diverse flora in the region, only a small fraction of this plant genetic diversity is being 
conserved. This is being done under unsatisfactory conditions with inadequate information. There 
are large differences among countries of the region in their efforts for conservation and utilisation 
of plant genetic diversity and often there is not a proportionate balance in conservation vs. 
utilisation capacity. It is estimated that there are more than three hundred crop species and 
varieties, which are not taken care of by breeders in Ihe region, and that these are maintained by 
fanners as landraces. To support the development of a sound seed industry through sustainable 
utilisation of plant genetic resources, the following suggestions were made: 

• Develop information on cur situ accessions maintained across the region by characterising 
and evaluating these accessions while taking into consideration breeding objectives. 

• Collect genetic resources native to the countries of the region and identify gaps in existing 
collections. 

• Promote co-operation in the field of plant genetic diversity within and outside of the 
region. 

• Take appropriate measures in support of both conservation and utilisation of plant genetic 
diversity to correct the imbalance in capacities in conservation and utilisation of plant 
genetic diversity in countries of the region. 

• Establish a forum to promote joint efforts in breeding among countries in the region. 

In the ensuing discussion, participants made the following points: 

• Both of the users - breeders and farmers - should preserve plant genetic resources. Plant 
breeders are involved in conservation but they only conserve materials that are useful to 
them. 

• Minimisation of plant genetic erosion is of paramount importance in the region. Every 
action should be taken in this direction. 

• In order to minimise costs, preservation in gene banks can be done in selected centres for 
the whole region. Policy makers in different countries in the region complained about the 
lack of use of genetic material kept in their facilities. 

• Questions were raised about farmers' varieties and Farmer's Rights. 

• The certification of farmers' varieties (landraces) should be possible, but their legal 
protection appears to be difficult. 

• Ways and means to fund conservation activities including Farmers’ Right should be found. 

2.4 Improved Seed Production and Technology Transfer to Farmers in the FVEN.4 Region 

Transfer of technology (TOT) to farmers is essential to ensure that farmers appreciate the crucial 
importance of using improved seed to achieve sustainable, higher crop yields. The stakeholders in 
the TOT process include agriculture credit organisations, including private banks who provide 
short and medium term loans to farmers, manufacturers and suppliers of agricultural machinery and 
inputs, the public and private sector seed industry. NGOs and farmers co-operatives. All of these 
stakeholders need up-to-date information on new varieties and sources of improved seed in order to 
advise their clients to make more efficient use of the credit and farm inputs. 

The main responsibility for TOT lies with the agriculture extension departments within the 
provincial or state agriculture departments. A radical change in the approach to TOT, assigning a 
major role to the private sector and farmers’ organisations, has not been attempted in any of the 
NENA countries. TOT by the research institutions to the fanners is an attractive approach, 
especially in situations where mono-commodity research institutions (e.g. Rice Research Institutes) 
have been developed on major crops. The private sector can be very effective in TOT, particularly 
if the information is backed by a supply of credit and inputs that can help translate improved 
technology into actual on-farm production. Research in seed scienc eperse, which is almost non- 
existent in the NARS, needs to be emphasised. To increase the supply of quality seed, efforts 
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should be made to support private sector seed production through appropriate incentives. Linkages 
to the informal seed sector should also be strengthened to increase the supply and use of improved 
seed. 

Transfer of technology through the public sector extension agencies is generally not considered 
sufficiently effective. The role of these agencies should be more focussed and better defined, and 
the career structure of the extension staff should be improved and linked to higher achievements. 
There should also be better linkages between the research and extension organisations so that 
extension personnel are regularly updated about new technology. Mono-commodity research 
institutes should also undertake TOT as a part of their mandate and establish a two-way link with 
farmers. TOT by the private sector, particularly dealers in agricultural inputs, seed suppliers, NGOs 
and farmers co-operatives, is quite effective and can be further improved through better liaison 
with research institutes to obtain regular information. 

In ilw ensuing discussion, participants made the following points: 

• Much money is spent on developing new varieties, which arc not properly utilised due to 
inadequate extension services. Some participants suggested that research stations and 
institutions could do a better job than the existing extension services in transferring 
knowledge to farmers. 

• Commodity and location specific transfer of knowledge and technology can be more 
appropriate and effective than a general approach. 

• Introducing seed science courses into the curricula of universities and other relevant 
teaching institutions will advance the transfer of knowledge. 

2.5 Seed Legislation and Regulatory Measures in the Near East and North Africa 

Seed legislation in the NENA countries generally does not cover all aspects of variety release, seed 
quality' control, seed marketing and distribution. Furthermore, legislation has been satisfactory m a 
number of countries, but is practically absent in many others. In some countries, the importation of 
varieties of food crops is covered by legislation, especially on vegetables (grown under irrigation) 
and hybrid seed (com, sunflower). There is a need for the formulation of processes controlling and 
facilitating free trade of seeds and also protecting and improving local seed exchange systems. In 
some countries, informal systems account for most of the seed supply. 

Legislation on intellectual property rights and plant variety protection is almost completely lacking 
in the region. Introducing such legislation will promote investment as well as encourage progress 
on variety improvement as all the players concerned (fanners, scientists, and investors) will be 
protected. 

In the case of grain and forage cereals, the main source of seed comes from farmers, which is 
supplemented by the national seed production systems. There are ways to introduce breeders' rights 
in the legion to promote innovations and progress in developing improved varieties and at the same 
time to protect the rights of farmers. Following LJPOV or the HU acceptable systems, small 
landowners (producing less than 100 tonnes of gram) should be allowed to reproduce their own 
seed of registered varieties though not allow ed to trade seed. 

The adoption of the TRIPS agreement along with registration of varieties, conservation of plant 
genetic resources, seed production and trade will improve access of fanners to improved varieties, 
l egislation developed in the EU and UPOV guidelines on protecting new' varieties could be the 
basis for developing efficient seed production and distribution systems in the countries of NENA. 
However, certain features of the region, namely low productivity', small farms, low inputs, the need 
to protect farmers' rights and at the same lime improve farmers access to new plant varieties, must 
be taken into consideration before introducing new legislation. FAO could assist countries to 
improve and complete their legislation by developing general principles, based on international 
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agreements and the EU experiences, which could be adapted to the conditions of each country in 
the NENA region. 

In the ensuing discussion, participants made the following points: 

• Intellectual property rights and PVP legislation are necessary in order for plant breeding, 
seed production and trade to progress. When preparing regulations, governments should 
seek co-operation from the private sector, to minimise and/or more easily solve future 
problems. 

• Government efforts must be intensified to increase the use of certified seed. However, 
because government funds are limited, it was agreed that the private sector should play a 
more active role (including inspection and testing of their seed) while the government can 
play a regulatory role. 

• The need for assistance in testing cultivars and drafting new legislation was emphasised. 

• Tlte need for harmonisation of seed legislation and regulations was stressed. This is an area 
in which collaboration and mechanisms should be developed. Problems in harmonising 
seed laws were also discussed. Phytosanitary problems constitute major barriers to 
international seed trade. 

• Assistance from international and regional organisations should have a positive effect on 
efforts to harmonise legislation. 

2.6 Regional and Sub-regional Co-operation in the Seed Sector in NENA 

High quality seed is critical to sustainable agricultural growth and food security. However, seed 
remains on the periphery of agricultural development in the NENA region. Seed supply systems are 
inefficient and weakly linked to the world seed industry. National seed supply systems are at 
different levels of development in terms of organisational structure, policies, regulations, 
certification technology, trained man power and germplasm management, and breeding and testing 
vary from rudimentary to strong. Farmers' participation in variety development, which is essential 
for adoption of improved varieties, is minimal. Major constraints to farmers' participation include 
weak generation of improved varieties, lower adoption levels of available improved varieties and 
lack of proper institutional links, in addition to inconsistent policies and regulations. Despite 
similarities in farming systems, economic policies and the potential for the development of several 
shared crops in the region, co-operation remains weak. 

Improving regional co-operation may he achieved through: 

• Strengthening methods of seed production including variety development, seed 
multiplication, processing, distribution and marketing. 

• Harmonising seed legislation to facilitate seed production, regional trade and phytosanitary 
aspects of seed production. 

• Harmonising of seed policies. 

• Instituting seed associations at national, sub-regional and regional levels. 

Possible institutional arrangements for co-operation include sub-regional and regional consultative 
fora. The seed sectors in the region should improve contacts with international organisations. Sub- 
regional associations, which are likely to be more functional, and will improve regional 
communication and collectively contribute to a stronger regional seed forum should be established. 


In the ensuing discussion, participants made the following points: 

• There is need for a model seed law to facilitate production and trade across the region. The 
law should facilitate the involvement of all sectors concerned. 
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• The harmonisation of seed legislation will require analysis of existing rules in different 
countries. 

• The role of seed associations to exert pressure on governments and the need for co- 
operation was stressed. Regional and/or sub-regional fora should be more efficient in 
dealing with specific issues. 

• In order to achieve harmonisation, an in-depth assessment of the situation in each country- 
should be undertaken. FAO should help in this assessment. It was suggested that it would 
be useful to have an umbrella organisation to co-ordinate harmonisation activities. 

• There is an urgent need to develop mechanisms to get proper attention of policy makers 
who are involved in decisions regarding harmonisation. 

• Realistic national legislation is required for efficient regional co-operation. 

• Development of human resources is urgently required in the area of seed science and 
related subjects. 

2.7 Assessment of Vegetable Crop Seed Production and Supply in the Near East and 
North Africa 

The importance of vegetable crops is evident, based on both the large acreage and high cash 
income generated from vegetables in comparison with other crops. However, productivity of 
vegetable crops is highly variable among countries in the region due to the low quality of seed or 
the use of cultivars that were bred for other climatic zones. This confirms the importance of using 
high quality seeds of varieties specifically developed for the region. In general, there was a dearth 
of information on vegetable seed production and supply in the region. While many of the local 
varieties and cultivars are lower in productivity in comparison with imported hybrids, they may 
have special taste, disease resistance and/or tolerance to abiotic stresses. Efforts to improve local 
varieties could result in higher yield while maintaining the adaptability to local conditions. 

The constraints facing seed production in the region include: a) lack of required financial support 
for researchers working in the production of breeder seed; b) severe deficit in technical personnel 
to support successful breeding programmes; c) lack of tools and equipment required for the 
production of seeds and proper storage facilities: d) difficulty in exchanging plant materials 
between countries; and e) an absence of standardised breeding fields resulting in the production of 
low quality seed. 

Only a few countries in the region have concrete plans for strengthening the vegetable seed sector. 
Most countries were slow in establishing national gene banks and/or central facilities for plant 
genetic resource collections. It is only in recent years that some of the countries have established 
such facilities or started to do so. The participation of the domestic private sector in vegetable seed 
industries was seriously limited in the last decades. Private enterprises should be encouraged to 
take the lead in vegetable seed production, preferably in collaboration with other private or public 
institutions. It is also necessary to improve local and regional breeding programmes. 

In the ensuing discussion, participants made the following points: 

• Participation of the private sector is vital to vegetable crops and seed production. 

• Competition from imported seeds dictates the need for joint ventures. 

• Registration of varieties from the private sector must be facilitated. However, the private 
sector must supply the necessary documentation, such as a variety description and other 
technical information. 

• In vegetable production, the quality of seed is critical to crop yield and produce quality. 
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2.8 Forage and Pasture Seed Production and Supply in Near East and North Africa 


The extent of permanent pastures, cultivated forage land and rangeland indicates a reasonable 
potential for livestock production in the Near East and North Africa. However, the success of range 
improvement programmes and forage production operations depends on several factors, among 
which is the availability of sufficient quantity of good quality seed in time. 

The forage and pasture seed sector is faced with two types of constraints. The first is specific to the 
seed sector while the second relates to the development of range improvement activities in general. 
Furthermore, the demographic pressure has in some countries engendered a high demand for 
agricultural and livestock products. This has pushed farmers to overexploit pastoral resources and 
to convert productive rangelands into marginal croplands. The paper and the ensuing discussion 
stressed the following points: 

At the technical, institutional and policy level, there is a need to: 

• Elaborate national strategies and plans for the production of forage and pasture seeds. 

• Promote private sector involvement in forage and pasture seed production. 

• Intensify research in seed production, especially forage and pasture crop seed. 

• Co-ordinate research, extension and seed production. 

• Develop on-farm participatory research on seed production. 

• Promote the integration of the formal and informal seed systems. 

• Establish seed legislation and regulations for these crops. 

• Intensify job training of farmers and extension staff. 

At the regional level: 

• Strengthen existing networks dealing with forage and pasture seed production in the region. 
The exchange of plant materials, expertise and information linked to research on forage and 
pasture species should be promoted. 

• Reinforce activities of the international centres and institutions (FAO, IPGR1. ICARDA, 
C'lHEAM, etc.) in the region related to training and collaborative research. 

In the ensuing discussion participants made the following points : 

• Forage seed production is considered a by-product, and therefore has not been given much 
support for development. The interest of the private sector in this area is limited. 

• Privatisation of forage seed production is premature due to economic and other 
considerations. 

• It was proposed that FAO assists in drafting model legislation and that each country in the 
region revises it according to local conditions and requirements. However, some guidelines 
must first be formulated by countries in the region. 

• Action on technical, institutional, and policy aspects of forage seed supply must be taken at 
national and regional levels. 

• Assistance by international centres and institutions (FAO, ICARDA, and 1PGR1) should 
include training, collaborative research, technical advice, and support to networks. 

2.9 National Seed Policy and Strategies for the Near East and North Africa 

Governments have the responsibility to ensure adequate food supplies at reasonable cost. Policies 
should stimulate the development of the agricultural sector. For maximum effectiveness and at least 
cost to national resources, seed of improved varieties should be a major concern. This is 
particularly important in an era of rapid population growth and economic re-structuring. In general, 
it can be concluded that policies and strategies pursued during the past 50 years have not enabled 
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the formal seed sector to successfully meet the needs of resource-poor farmers for important food 
crops. The percentage of quality seed of improved varieties supplied by the formal seed sector is 
still very limited 

The paper discusses the importance of an effective, up-to-date, long-term, and realistic National 
Seed Policy backed by strategies to adopt and implement the policy. A national seed council.or a 
comparable mechanism, represented by a variety of actors in the seed sector, is essential to the 
formulation of policies and strategics for the future of the seed sector. Such a council also provides 
a structure through which greater continuity of goals and policies can be achieved. 

In regard to privatisation, governments should create a market for seed and a favourable environment 
for the private seed sector to thrive. An investment promotion program is one of the mechanisms to 
attract the private sector and other incentives were also proposed. The paper also briefly discusses 
policies designed to enhance involvement of the informal seed sector and concludes that this sector 
needs to be supported in such a way that it can ultimately develop into a formal sector. Participatory 
plant breeding as well as the need for small, low overhead seed companies is discussed. 

The paper concludes by discussing emergency seed relief. Preparedness is the key issue. A major 
component of any strategy designed to increase seed security is to have information available, 
which will allow quick responses in emergency situations. The strategy may also include: (a) 
initiation of national and regional seed security stocks; (b) strengthening of national seed industries to 
ensure that seed is available in the region when disaster occurs as well as to enable the production of 
quality seed for seed security stocks; (c) strengthening regional co-operation; (d) harmonisation of 
national seed policies, rules and regulations; and (e) regional variety evaluation. 

In (he ensuing discussion participants made the following points : 

• It was pointed out that the development of seed production was not as expected, a major 
reason being the fact that it was not market oriented, but mainly technology oriented. 
Therefore, the governments must create a market for seed. 

• It was argued that farmers are sensitive in their work and if properly trained, would do 
better at producing seeds than anyone else. Incentives to small-scale seed production 
enterprises must be given without too much interference by the government. 

• It was mentioned that due to political reasons, some countries do not give the opportunity 
to the private sector to go into seed production. 

• National policies should aim at harmonisation, and mechanisms should be designed so that 
each country is informed of other seed-related developments in the region. Seed 
rehabilitation and seed relief were given as examples. 

• In order to encourage private enterprises, a favourable economic environment is necessary 
together with investment promotion programmes and incentives by the government. 

• It was also suggested that development of the informal sector would complement further 
development of the formal seed sector. 

2.10 General Discussion 

The NENA region is a major importer of food grains. Self-sufficiency is declining by 1% per year 
on a regional basis. Despite this, agriculture remains the largest sector of the economy in many 
countries. Agriculture plays a critical role in maintaining the livelihoods of the rural population and 
contributing to balanced economic development and social stability. The access to quality seeds of 
well-adapted improved varieties is a key factor in sustainable development. 

The staple food crops of the region arc all cereals and legumes for which farmers must obtain seed 
every year. In most areas, only one crop per year can be grown on rainfed land and average yields 
are low. Irrigation is available in some countries, but water is a limiting factor across most of the 
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region. Because of the existence of many well-developed urban markets, high-value cash crops, 
such as vegetables and fruits are of great importance. Likewise, the intensive production of fodder 
for direct feeding to animals and for cash sale in urban areas is an important part of crop 
production. 

Despite the importance of agricultural productivity in the region, the current status of seed supply is 
not satisfactory. Farmers’ needs for seeds are not always satisfied. There are also delays in 
delivering new varieties to farmers, and in many cases, farmers still have a very limited choice of 
varieties. In addition, the more specialised crops of the region have received very little attention. 

The sector is constrained by a mix of policy, technical and economic factors. In particular, there is 
insufficient recognition of the importance of seed by policy makers and of the need to update 
policies to take into account changing circumstances in the world seed market. 

Pressure on the environment in many parts of the region requires careful management to achieve 
sustainable agricultural productivity without damaging the natural resource base. For this reason, 
seeds of fodder and pasture crops must also receive attention in addition to the food grains. 

Key issues discussed 

In light of the above and the background information provided by the thematic papers, the 
following specific issues were discussed. 

2.10.1 Need for a mechanism for regional and sub-regional co-operation in the seed 
sector, svith the following broad objectives: 

• A visible focus for all efforts to strengthen the seed sector; 

• A forum for exchange of information and experience; 

• A facilitating mechanism for mobilising support and resources; and 

• A catalyst for developing pilot and larger scale projects, which will make an innovative 
contribution to the seed sector of individual countries and to the region. 

2.10.2 Strategic issues 

• National seed policies and strategies which define the role of the public and private sectors; 

• Harmonisation of seed legislation and regulatory measures, including phytosanitary 
measures for sccd-bomc diseases; 

• Effective utilisation of available plant genetic resources; and 

• Seed security. 

2.1 0.3 Research, training and technology transfer 

• Promote better representation of seed technology in the curricula of universities and other 
teaching institutions to increase awareness of the seed sector among all agricultural 
professionals and technicians; 

• Strengthen human resource development generally and, in particular, improve practical 
training in all seed-related activities; 

• Give more attention to seed science research and improve the interface between research 
and the seed sector; and 

• Maximise the efforts of all extension providers to ensure effective diffusion of information 
on new varieties and improved seeds. 
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2.10.4 Action required for specific crop groups 

• Improve information on the supply of seeds and planting material for horticultural and 
fodder crops; 

• Emphasise the production and improvement of well-adapted local materials; 

• Conduct research on production procedures to maximise yield and quality of these seeds 
and improve the competitiveness of local production; and 

• Exchange information and expertise within the region through bilateral and multilateral 
arrangements and projects and with the assistance of international agencies. 

2.10.5 Donor Support 

The distinguished delegate from GNIS (France) expressed his willingness to seek financial support 

from government agencies for work on seed regulations and seed information management in the 

NENA region, provided that these activities are part of a solid technical programme under the 

consultative forum. 


3. RECOMMENDATIONS 

THE REGIONAL CONSULTATIVE FORUM ON SEED POLICY AND PROGRAMMES 
FOR THE NE AR E AST AND NORTH AFRICA 


The Meeting proposed and agreed to establish a Regional Consultative Forum on Seed Policy and 
Programmes for the Near East and North Africa and requested that it be placed under the aegis of 
the FAO, The forum will be open to all countries interested in the development and improvement 
of the seed sector and crop genetic resources in the region. The Consultative Forum will facilitate 
inter-country scientific collaboration on seed production, with the assistance of relevant 
establishments and fora to promote crop genetic resources evaluation, conservation and utilisation. 
The Forum will initially function on a voluntary basis until a formal status is designed and 
approved by the respective member governments. The Consultative Forum will be composed of: 
institutions from each member country (represented by an officially designated specialist - focal 
point); international institutions that are active in the seed sector in the region; a representative of 
national seed (trade) association) or of seed company(ies) in case no national seed associations 
exist, and invited resource persons. The Consultative Forum was given the acronym Consultative 
Forum on Seed in the Near East and North Africa (CFS-NENA). 

To address regional scientific issues of difficult nature, the forum will be supported by specialised 
scientific and technical working groups. These specialised groups will link the seed initiatives in 
different parts of the region to the Consultative Forum, which in turn will connect the region to 
other regional initiatives on seed development, conservation and utilisation of crop genetic 
resources. 

The regional Consultative Forum will also play a role in harmonising and strengthening on-going 
networking initiatives in the seed sector and promote new undertakings at national and sub-regional 
levels. In this respect, the existing regional and inter-regional seed and crop genetic resources 
networks (such as the WANA Seed Network and PGR WANANET) have been identified to 
actively participate in the Forum. 

The Forum encourages the participation of countries/institulions/organisations that are interested to 
collaborate in this endeavour. 

The meeting recommended that FAO should explore the possibility to assist in establishing and 
launching activities of the Forum. The FAO should provide technical support in the harmonisation 
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and guidance on technical and policy issues and explore possibilities for financial support of the 
activities of the Consultative Forum. 

Consultative Forum Co-ordination and Strategy 

The general meeting of the Consultative Forum will be convened every 2 years and will be 
overseen by a chair and a vice chair elected by the meeting. The first general meeting will be 
tentatively held in 2001 and Cyprus offered to host this first general meeting. 

An interim co-ordinating committee has been established to work in close collaboration with FAO 
to keep the momentum of the meeting and to carry out the activities towards the constitutional 
establishment of the Consultative Forum. The interim co-ordinating committee will be composed 
of a general co-ordinator and the six working group co-ordinators, designated during the adoption 
of the report of the meeting. The date and place of the first meeting of the interim co-ordinating 
committee will be decided in consultation with FAO. It is envisaged that the interim committee will 
conclude its work when the first forum meeting is held. 

Six working groups were defined to carry out the scientific and technical work identified as 
pertinent for the development of the seed sector in the region. Each working group will be led by a 
co-ordinator. 

Working Groups will organise meetings on specific technical topics. Associating these meetings 
with other national and international workshops, symposia or conferences will be pursued as means 
of facilitating participation. 

All group co-ordinators should officially confirm their acceptance to the interim committee with 
copy to the FAO Seed and Plant Genetic Resources Service (Dr U.G. Menini, AGPS) within three 
months. 

The designation of co-ordination responsibilities will be subject to periodic review at each meeting 
of the Consultative Forum, and revision whenever necessary, with a view to ensuring that the 
Consultative Forum and its working groups continue to receive all the support and leadership 
required. In this regard, questions related to the functioning of the Working Groups will be referred 
to the Interim Committee, which will take interim measures as necessary to ensure efficient 
operations. 
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The structure of the Consultative Forum is represented in the following chart. 



P.M. = Planting material 


13 


Copyrighted material 


3.1 The Role and Functions of the Interim Co-ordinating Committee and Consultative Forum 

3.1.1 Interim co-ordinating committee 

Make preparations for the establishment of the Consultative Forum, including the following specific 
actions: 


• Communicate with all countries and international organisations of the region in consultation with 
FAO to confirm their interest in participation in the Forum. 

• Prepare information explaining the role of the proposed Forum and circulate this to interested 
parties, including a website in association with FAO. 

• Prepare a draft constitution for the Forum taking into account the recommendations made at the 
Cyprus meeting and to be approved at the foundation meeting of the Forum. 

• Prepare the foundation meeting of the Forum. 

• Co-ordinate the activities of the different working groups. 

• Promote specific meetings on technical subjects. 

• Promote efforts to obtain funding assistance from donors and financing agencies for the activities 
of the Forum and the working groups. 

3.1.2 Consultative forum 

The consultative Forum will thereafter be responsible for the activities listed below and any other relevant 

issues: 


• Facilitate communication among the different working groups and regional seed and crop genetic 
resources networks. 

• Facilitate adaptation of the working arrangements of the Forum to meet member requirements and 
to ensure efficiency of operations. 

• Co-operate to identify and obtain funding assistance from donors and financing agencies for 
strengthening the Forum activities. 

• Actively participate in issues and undertakings in the other regional initiatives and fora of the 
FAO and other relevant regional institutions concerned with seed policies and programmes. 

• Oversee the co-ordination of the working groups and the management structure of the 
Consultative Forum after its official status has been recognised. 

• Assist in the formulation of national seed policies and projects. 

• Provide consulting support to member countries. 

To facilitate general communications and sharing of information, it was agreed that one or more websites 
should be developed. Duplication of the site in French. Arabic and other languages would further facilitate 
communication. The FAO/AGPS Service will also provide linkages in its website for this purpose. 

3.2 Technical Working Groups and Co-ordinators 

The meeting identified specific issues to be addressed by the technical working groups, which will form 
the basis for the Consultative Forum. Participation in the working groups is open to any interested 
scientists, organisations and associations, as well as researchers from the private sector. 
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3.2.1 The role and functions of the technical working group co-ordinators 

The responsibilities of the technical working group co-ordinators were defined as follows: 

• Develop and guide activities appropriate for the working group. 

• Prepare and disseminate annual progress reports on working group activities and promote 

appropriate scientific contributions to be included in the Consultative Forum newsletter. 

• Promote specific meetings on technical subjects w ithin their groups’ area of activity. 

• Develop communications, through electronic and other media, to facilitate sharing of information 
and intra-group contacts. 

• Prioritise the work of their group depending on the resources available and the perceived needs of 
member countries. 

The profile and provisional agenda for the six working groups were established by the meeting as follows: 

3.2.2 Technical working groups 

I: Working Group on Seed and Planting Maicrial and Crop Genetic Resources Information Management 

Objective: To promote and facilitate the collection and exchange on seed production and crop 

genetic resources information in NF.NA 

Activity I: Develop a regional database on seed supply systems and crop genetic resources currently 

maintained in the region. 

Means of Action'. 

Design and implement an inventory at the national level of seed supply systems and 
crop varieties currently grown by farmers in the region. 

Construct a relational database on seed supply systems and crop genetic resources 
that are maintained and used at national agricultural research institutes, international 
agricultural research centres and by the private sector in the region. 

Activity 2 : Build a web site with linkages to w'eb pages such as the CG Centres and other appropriate 

sites to provide access through the Internet to these databases. 

Means of Action: 

Construct a World Wide Web site to facilitate access through the Internet on seed and 
crop genetic resources, which are currently maintained and/or used in the region. 
This information would be used for the identification of the seed systems and crop 
varieties that are currently grown by farmers in the region. It would also provide 
information about the seed systems and crop genetic resources that are maintained 
and used by public and private plant improvement programmes. 

II: Working Group on Seed Rules and Regulations 

Objectives: Assist countries of the region to update their seed legislation and regulations to take 

account of changes in the seed industry both nationally and internationally. 

Through this process, also promote the harmonisation of seed laws, regulations and 
standards to facilitate trade within the region. 
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To make the task manageable, and to reflect the different technical agencies that may be involved, the 
following proposed activities deal w ith the components of seed legislation and regulation separately. 

Activity 1 : Preliminary assessment of needs and priorities 

Means of action: 

Review the current status of seed laws and regulations within the region and identify 
sub-regions within which a more uniform regulatory framework would be desirable. 
Based on this review, assess the willingness of countries to participate in this activity 
in principle, and the extent of their needs for seed law s, certification standards, and 
plant variety protection. 

Identify key contact agencies and persons in the participating countries, and for each 
of the selected topics. 

Prepare a realistic and prioritised schedule for implementing the proposed activities 
for each of the major crop groups. 

Activity 2 : Preparation of a draft seed law. 

Means of action: 

Collect and review existing seed laws of participating countries, and any draft 
revisions, which have been prepared. 

Harmonize seed regulations facilitating better seed movement and exchange in the 
region by drafting a model seed law. 

Translate into Arabic and circulate to the participating Ministries for comment. 
Convene a meeting to review and approve the model law' and propose and advocate 
its acceptance by participating governments. 

Activity' 3: Revise and update uniform field and seed standards for the major crops of the region. 

Means of action: 

Collect and review existing field and seed standards for the major crops of the region. 
Prepare realistic minimum standards and procedures as the basis of a draft sub- 
regional certification scheme. 

Circulate to certification agencies in the sub-region for comment and incorporation of 
needed amendments. 

Prepare a draft regional certification scheme for consideration by Governments and 
their technical agencies. 

Activity 4 : Elaborate on phytosanilary regulations and regional harmonisation. 

Means of Action: 

Assess phytosanitary regulations of all countries in the region and identify constraints 
for harmonisation. 

Based on this assessment and in close collaboration with the FAO. especially the 
secretariat of the International Plant Protection Convention (IPPC) and Prior 
Informed Consent (PIC), and other international organisations involved in plant and 
seed health, define eventual actions to be undertaken in the region to improve 
standards and facilitate seed movement across countries. 


16 


Copyrighted material 



Activity 5: Elaborate on a plant variety protection law in accordance with the existing seed laws 

Means of action: 

Assess the current status of variety description/registration procedures and facilities 
in the participating countries 

Assisi countries in the preparation of a model PVP law based on the UPOV 1991 Act 
and also with the model seed laws, mentioned in Activity 2, 

Translate into Arabic and circulate to the participating Ministries for comment, 
Convene a meeting of the concerned staff to review implementation of the draft law 
and possible regional collaboration in variety testing. 

Prepare a revised draft law and propose or advocate its acceptance to participating 
countries, particularly those, which have signed the WTO agreements. 

Ill; Working Group on Technology Transfer and Training 

Objectives: To promote national programmes of research, education, and training on seed production 

and technology at academic, technical and practical training institutions. 

To strengthen fanners ' capacity to produce high quality seed 

Activity 1 : Carry out a survey of recent seed research and output to be used for training activities and 

develop an inventory of training capacity in the major sub-regions. 

Means of Action: 

Design and implement a survey of relevant training programmes and training 
institutions at the national and regional level. 

Design and implement a survey of informal training methodologies and activities 
within local communities documenting indigenous knowledge relative to farmers' 
(women and men) seed production and management systems. 

Activity 2 : Develop a comprehensive training programme policy that addresses the needs of the 

national seed programmes and regional co-operation on seed security which includes all 
relevant stakeholders. 

Means of Action: 

Design and implement seed training programmes that reflect the needs of the major 
sub-regions and the major seed sector stakeholders. 

Activity 3: Develop an approach to farmer and farmer community training with particular emphasis 

on the informal seed sector. 

Means of Action: 

Carry out an assessment of the respective and complementary roles played by women 
and men in seed sector activities, which underpin seed security. 

Activity 4: Design and implement mechanisms for information dissemination and networking relative 

to farm-level methodologies to improve seed and planting material production and 
management. 
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Means of Action: 

Design ways of exchanging important information on seed production between 
fanners, farmers groups, local communities, etc. 

Design ways to successfully communicate with farmers (women and men) on 
improved seed and planting material production and management practices, including 
multiplication, storage and marketing seeds and planting material of adapted 
vanelies. 

Activity 5: Develop information on seed technology equipment suitable for small seed production 

farmers. 

Means of Action: 

Assess seed technology equipment and facilities at national level and promote field 
demonstration on modem machinery. 

IV: Working Group on Forage and Pasture Seed 

Objective: To promote forage and pasture seed production in the region 

Activity 1: Identify and harmonise the mechanisms for the production of high quality seed of pasture 

and forage crops in the region. 

Means of Action: 

Conduct a thorough review of public and private agricultural infrastructure in the 
region. Identify those with adequate facilities to multiply seeds of varieties adapted to 
the agro-ecological and socio-economic conditions under which the respective crops 
are grown. 

Develop an action plan to facilitate the multiplication of forage, and pasture seeds 
crops. 

Design guidelines for promoting sustainable development of forage and pasture seed 
production at the regional level. 

Activity 2 : Identify common constraints in the utilisation of forage genetic resources within the 

region. 

Means of Action: 

Identify priority crop to be considered for forage seed production in the region and 
develop appropriate guidelines for national extension services. 

Activity 3 : Promote distribution systems for seed of adapted forage, and pasture crops in the region. 

Means of Action: 

Provide guidance to national extension services on programmes to be undertaken in 
order to assist farmers to improve pasture crop production through high quality seeds. 

Activity 4: Develop reliable statistics of relevant data and information on pasture, and forage seeds. 


Means of Action: 

Update and maintain proper database related to forage and pasture genetic resources, 
crop production and seed requirements and availability, including research activities 
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and scientific information on forage seed. Disseminate this information through the 
World Wide Web. 

V: Working Group on Seed Security 

Objective: To assist countries in their efforts to overcome seed shortage in normal or emergency 

situations 

Activity I: Design regional, sub-regional, and national mechanisms and programmes to establish an 

ongoing system for storage and supply of seeds of locally adapted varieties. 

Means of Action: 

Determine national-level mechanisms and programmes enabling linkages among the 
major stakeholders at the regional, sub-regional, and national levels. 

Liaise with the technical working group on the harmonisation of seed rules and 
regulations to determine constraints to the movements of seed stocks of adapted 
varieties in disaster situations. 

Design regional, sub-regional, and national mechanisms and programmes to make 
better use of the information provided by early warning systems. 

Liaise with the other technical working groups of the Consultative Group. 

Determine effective strategies for the multiplication and delivery of seed in disaster 
situation. 


Activity 2: Collect relevant information in order to quickly respond to the occurrence of a disaster. 

Means of Action: 

- Identify household consumer preference and other socio-economic data. 

Collect information on major crops and varieties and farming systems in the region 
affected by a calamity and disaster and available seed stocks of regionally adopted 
varieties. 

Determine mechanisms enabling linkages among the major stakeholders at the 
regional, sub-regional and national levels to procure appropriate seed stocks. 


VI: Working Group on Horticultural Seed and Planting Material (Vegetable, Fruit, Ornamental, and 
Medicinal Crops) 

Objective: To promote sustainable development of vegetable seed production at national and 

regional level 

Activity 1: Identify strategies and mechanisms for the development of vegetable seed and planting 

material production in the region. 

Means of Action: 

Identify vegetable crops deserving investments and promote national policies to 
facilitate growers to produce vegetable seed. 

Develop programmes for improving sustainable vegetable seed production and 
market at national and regional levels. 

Keep record of the organisations and facilities working on vegetable seed production 
in the countries of the region. 
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Activity 2: Provide and update database related to vegetable seed production for the region. 

Means of Action: 

Develop and maintain proper database related to vegetable crop production and seed 
requirements and availability at country level, as well as on research activities on 
vegetable seeds. Dissemination of information through interactive home page on the 
World Wide Web. 

3.2 .3 Co-ordinators 

The interim co-ordinating committee 

Co-ordinator: Mr. Ayman ABDOU-HADID 

Professor of Horticulture 
P.O. Box 68, Hadajek Shobra 
Cairo, Egypt 

Working group co-ordinators: 

Working Group I: Seed and Planting Material and Crop Genetic Resources Information 

Management 

Co-ordinator: Mr. Abdel Adnan NOUR 

Ministry of Agriculture 
Head of Plant Production Control Division 
Amman, Jordan 

Working Group II: Seed Rules and Regulations 

Co-ordinator: Mr. Michael R. TURNER 

Head of Seed Unit, ICARDA 
P.O. Box 5466 
Aleppo, Syria 

Working Group 111: Technology Transfer and Training 

Co-ordinator: Mr. Majid DEHGHAN-SHOAR 

Associate Professor of Seed Technology 

Head of Seed Technology Department 

General Director of International and Regional Organisations 

Ministry of Agriculture and Technology, Tehran. Iran 

Working Group IV: Forage and Pasture Seed 

Oo-ordmator: Mr. Mohammed TAZI 

Director. Centre de Production des Semences Pastorales 

B.P. 79 El Jadida 

Morocco 
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Working Group V: 


Working Group VI: 


Seed Security 

Co-ordinator: Mr. Chehande BEJJANI 

I lead of Import-Export Department 
Ministry of Agriculture 
Lebanon 

Horticultural Seed and Planting Material (Vegetable, Fruit, Ornamental, and 

Medicinal Crops) 

Co-ordinator: Mr. Ayman ABDOU-HADID 

Professor of Horticulture 
P.O. Box 68, Hadajek Shobra 
Cairo, Egypt 
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REGIONAL MEETING ON SEED POLICY AND PROGRAMMES 
IN THE NEAR EAST AND NORTH AFRICA 


Opening address* 
by 

II.E. The Minister of Agriculture, Natural Resources 
and Environment Mr. Costas Themistocleous 


Mr Chairman. 

Distinguished participants, 

Ladies <5 Gentlemen. 

It gives me great pleasure to extend to you a very warm welcome to Cyprus and to this important regional 
meeting on seed policy and programmes in the Near East and North Africa. 

We have gladly accepted the idea of hosting this meeting in Cyprus and I would like to express my deep 
appreciation to the Food and Agriculture Organization of the United Nations for their decision to organize 
it here, in collaboration with the Agricultural Research Institute. 

Our country has a long history of productive cooperation .with FAO, which goes back to the years 
immediately after Independence in the early 1960’s. At that time, the newly established Republic of 
Cyprus was embarking on a major development effort, trying to mobilize all available productive 
resources and to create the necessary infrastructure that would ensure the economic development and 
progress of its people. 

In this effort, FAO played a major role and contributed greatly to the successful development of the 
agricultural sector, which has made remarkable progress. 

Today, despite the rapid expansion of other sectors of the economy, like tourism and services, agriculture 
continues to be an important sector of the national economy, contributing about 5% to the GDP, providing 
employment to about 10% of the economically active population and contributing more than 34% to 
domestic exports, supplementing the income of thousands of rural families and providing raw materials to 
the agro-industrial sector. 

The Government of Cyprus is determined to maintain and further develop this basic primary sector. Rural 
development plans focus mainly on the provision of adequate infrastructure, improvement of the social 
and economic position of the farmers, increasing productivity and export maximization. 

The subject of your meeting, namely seed policy and programme is of considerable importance for the 
development of the agricultural sector. It is widely accepted that the use of high quality seed combined 
with good farming practice can lead to higher productivity and improve farm income. 

Seed production, processing marketing and certification have been introduced in Cyprus as early as in 
1945. The Department of Agriculture has been dealing initially with the production of vegetable seeds for 
export but subsequently attention was focused on the production of seed for domestic use. Today the Seed 


* The address was read by Mr Panayiolis Arisiotclous, Acting Permanent Secretary. Ministry of Agriculture, Natural Resources 
and Environment 
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Production Center of the Ministry of Agriculture is a dynamic Center processing seeds of cereals, forage 
crops, food legumes and vegetables for domestic sale covering a large part of local demand for such seeds. 
Supply of good quality seed is of vital importance for the farmers of our region. 1 am confident that the 
deliberations of the meeting will highlight the existing situation in the countries of the region, will identify 
existing problems and will formulate recommendations to overcome them. The meeting will at the same 
time prepare the ground for future cooperation on this issue. The Ministry of Agriculture, Natural 
Resources and Environment will be looking forward to receive your recommendations. May 1 conclude by 
wishing you every success in your deliberations and to you, distinguished speakers and participants, a 
pleasant stay in Cyprus during the meeting and a safe return home after its conclusion 

Thank you very much. 
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REGIONAL MEETING ON SEED POLICY AND PROGRAMMES 
IN THE NEAR EAST AND NORTH AFRICA 

Opening Statement 

by 

Dr Mahmud Duwayri , 

Director, Plant Production and Protection Division, FAO 

Dr Aristotelous. Representative of His Excellency the Honourable Minister of Agriculture, Dr 
Papachristodoulou. Director of the Agricultural Research Institute. Dr Costas Gregoriou, distinguished 
guests and participants, dear colleagues and friends. 

To begin with, let me welcome all of you. on behalf of the FAO, to this important technical meeting on 
Seed Policy and Programmes in the Near East and North Africa, and express my sincere thanks to the 
Government and people of Cyprus for the warm welcome they have provided. 

It is indeed a privilege for me to take the floor in this important event. This meeting has a broad teclinical 
coverage and its aim is to deal in an integrated manner with numerous issues and activities related to seed 
production and improvement, and to stimulate reflection on the important role that this sector is playing 
for crop and agricultural development in the Near East and North Africa. 

It was in this region of the Near East and North Africa, that the first seeds were collected, saved and sown 
by the first farmers. The process of harvesting and replanting selected seed led to the domestication of 
crops, which today feed a huge segment of the world population. Today most farmers of the world 
continue to save seed from their harvests for replanting in the following season. They also often look for 
new seeds to meet particular needs and lo adapt to ehanging circumstances. Many modem variety 
improvement and breeding programmes are based on local population and genetic diversity safeguarded 
by the fanners of this region. 

Mr. Chairman, as you know. FAO is working at the forefront in the fight against hunger, malnutrition and 
poverty. It is sad to acknowledge that, with barely six months to the new Millennium, many developing 
countnes, including countries in the Near East and North Africa, are beset with acute shortage of basic 
food. FAO, not long ago. launched the Special Programme for Food Security with special emphasis on 
assisting Member Countries to harness their potential for achieving food self-sufficiency. Embedded in 
this effort is the strategy to use good quality seed of adapted improved and local varieties as a tool for 
enhancing farm productivity. 

Considering that seed is fundamental to farming, we should ensure that farmers have unimpeded access to 
quality seed of well-adapted varieties. 

The Plan of Action adopted by world leaders at the World Food Summit in Rome, in November 1996. 
affirmed the need for food security for all peoples. Among others, the Plan of Action called for the 
creation of policies and conditions that will encourage public and priv ate investments to contribute to food 
security and the mobilisation of resources to increase investment in areas linked to food security. 

The formal seed production sector is of very recent origin, even in the developed countries. It evolved in 
response to a need for increased farm productiv ity in situations where a diminishing part of the population 
had to produce much more food to Iced the greater populace concentrated in the industrialised areas and 
swelling cities. In the Near East and North Africa, where the formal seed sector is even more recent, there 
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is abundanl evidence that more than 90% of the planting materials needed to cultivate staple food are still 
provided through on-farm seed production and distribution that is organised by farmers themselves - the 
so-called "informal seed sector". 

The age-old tradition of on-farm seed saving has been responsible for the diverse plant genetic base, 
which forms the "building blocks” of modem high yielding varieties developed by plant breeders. It is 
pertinent to recognise that by keeping resource utilisation in equilibrium with the environment through a 
range of strategies and techniques to cope with the vagaries of an unstable agro-socio-ecological situation, 
farmers have been able to lay a firm foundation for their survival. 

Unfortunately, this time-proven innovation of seed self-provisioning is under siege from disasters (man- 
made and natural) leading to seed shortages, which threaten resource-poor fanners' ability to carry on 
their farming activities. Such disasters as droughts, floods, storms, civil strife and wars, have in recent 
years, devastated parts of the Near East and North Africa with dire consequences not only for food 
production but also for the safety of the region’s plant biodiversity. 

These problems were recognized by Governments when they developed the Global Plan of Action for the 
conservation and sustainable use of plant genetic resources for agriculture. This Plan, adopted by 150 
countries at the Leipzig International Technical Conference in 1996. includes a priority activity on 
"Supporting Seed Production and Distribution”. It includes quite specific recommendations for 
governments, and their national agricultural research systems, taking into account also the views of the 
private sector, farmers’ organizations and their communities. 

Several regional seed initiatives and crop genetic resources related networks have been established in the 
region during the last years, assisted and sponsored by regional and international institutions and 
organizations such as: ICARDA. 1CRISAT, GTZ. WANA, FAO etc., to mention only a few of them. 
These activities and particularly the networks are playing an important role in developing the member 
countries seed sectors. However, based on the analysis and findings presented in the background 
document of this Meeting, the need is recognized for better policy coordination and harmonization, in 
order that all efforts made by national, regional and international stakeholders and institutions to enhance 
the seed industry in order to meet the farmers requirements on PGR conservation and use. and seed and 
planting material production. The recommendations of this Meeting should provide member countries 
with valuable guidance for developing a concerted strategy for seed and planting material production and 
distribution systems, based on a sound seed policy and feasible seed development programmes. In achieving 
this FAO could provide valuable guidance and technical assistance. 

At this juncture, on behalf of the Director-General of FAO, I wish to thank the Government of Cyprus for 
hosting this meeting. My congratulations go to the National Organizing Committee for so ably making all 
the necessary local preparations. I also wish to commend all my colleagues from the Seed and Plant 
Genetic Resources Service, particularly Dr U.G. Menini, Chief of the Seed and Plant Genetic Resources 
Service, and Dr I. Sikora. the Seed Senior Officer, whose vision and dedication to the development of the 
seed sector have made this meeting a reality. 

Finally, I wish to thank all the resource persons, participants and guests who arc here with us this week. 
Special thanks are also addressed to all the international organisations and to the governmental and non- 
governmental organisations, as well as the private seed companies and associations, that have responded 
to FAO’s invitation to attend this Meeting. 

I thank you all and wish you a pleasant stay in Cyprus and a very fruitful Meeting. 
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SEED PRODUCTION AND IMPROVEMENT: ASSESSMENT FOR THE NEAR EAST AND 

NORTH AFRICA 

(SEED SECURITY FOR FOOD SECURITY) 

Seed and Plain Genetic Resources Service (AG PS), FAO. Rome. Italy 


t. INTRODUCTION 

Achieving national food security while reducing environmental degradation and the depletion of natural 
resources is one of the important challenges facing most countries in the Near East and North Africa. Most 
governments in the region have invested significant resources into strengthening their agricultural 
capacities. In addition, the region has received assistance from bilateral and multilateral development 
agencies to attain food security. However, despite these efforts, the food self-sufficiency ratio in the Near 
East and North Africa has been falling by 1% each year mainly due to high population growth. As a result, 
the 1996 World Food Summit concluded that more assistance and realistic approaches in the agricultural 
sector are needed if food security is to lie achieved and sustained in the region. In response, the Rome 
Declaration on World Food Security and the World Food Summit Plan of Action has established the 
foundation for diverse paths to guaranteeing food security. The strengthening of the seed supply sector is 
one of the main strategies for the Near East and North Africa (FAO. 1997a). 

Guaranteeing farmers ongoing access to quality seed can only be achieved if there is a viable seed supply 
system to multiply and distribute the seeds of plant varieties that have been produced or preserved and if 
mechanisms to assist farmers in emergency situations have been established. Agricultural policies aimed 
at achieving food security in a country must emphasize seed system strategies that will ensure the 
availability of quality and locallv-appropriate seed varieties to men and women farmers in a timely and 
affordable fashion. 

An in-depth assessment of the seed supply sector in the Near East and North Africa is essential before any 
realistic strategies for future development of the seed sector in the region is designed. In this document, 
the seed supply sectors of 22 countries in the Near East and North Africa are examined and issues relevant 
to the seed production and distribution in the region are also evaluated. Furthermore, the document 
analyzes important linkages between the seed supply systems and other serv ices offered to farmers in the 
region. Alternative strategies lor policy makers that can be adapted according to the prevailing conditions 
in each country are also explored. 

The document is comprised of five chapters. The first chapter briefly describes climatic and agro- 
ecological features of the Near East and North Africa, socio-economic conditions, and natural resource 
conservation and management. The agricultural sector of the region is assessed in the second chapter. 
Seed and food security in the Near East and North Africa is evaluated in the third chapter. The fourth 
chapter entails an analysis of the seed supply sector, and final chapter discusses opportunities for future 
improvements, actions to strengthen the seed sector in the region, and a brief conclusion. A summary data 
of the agricultural and seed supply sectors in the Near East and North Africa is attached as an annex to this 
report. 

1.1 Agro-ecological and Sucio-economic Setting 

1.1.1 Agro-ecological zones in the Near East and North Africa 

Rafiq (19X2) described ten agro-ecological zones in the Near East and North Africa. However, for the 
purpose of this document, only the three most important will be described. T he hot sub-tropical desert, 
which dominates the landmasses of most countries in the region, extends through Saudi Arabia, Yemen. 
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Iraq. Kuwait. Syria. Lebanon. Jordan, Egypt. Libya, Tunisia, and Algeria. Agriculturally, these countries 
have very low potential except for a few areas where irrigation projects have been developed or oasis 
agriculture is practiced. The area under perennial crops and forest is negligible in this ecosystem, as 70% 
of the land is desert or semi-desert. It is estimated that desertification in the region, is progressing at 0.5% 
annually, and most countries are well aware of the implications of the deserts rapid encroachment. 

Next m landmass is the arid sub-tropical Mediterranean region which covers most of Pakistan, southern 
Afghanistan and Iran, and the coastal areas of Egypt and Libya. Throughout most of these zones cropping 
is only possible with irrigation. However, there arc areas, some quite small, where water sources have 
been exploited for agriculture. In a few rare instances, like the irrigation projects developed in Libya, vast 
sources of underground fossil water have been exploited for agriculture. These areas support nomadic 
tribes that survive on livestock farming. The rangelands have a very fragile natural resource base, and as 
in most parts of the region, rangelands have been over-grazed and over-exploited to the limit of 
irreversible degradation. Sustainable agricultural production in these rangelands could only be attained 
with careful handling of the resources to conserve the fragile environment. 

The semi-arid Continental Mediterranean region, which covers northern Afghanistan and Iran, and most of 
Turkey, is characterized by winters and low winter rainfall suitable for winter wheat. With an annual 
precipitation of 400- 800-mm. this region is assured at least one good cropping season. Arable lands in 
such areas arc predominantly used for cereal cropping of wheat, barley, maize and sorghum. A short rainy 
season also occurs in the spring when a growing season of about 60 days is sufficient for short-season 
crops like grain legumes (chickpea, cowpea, faba bean, sesame, common bean, etc.) and small millets. 
Irrigated agriculture and orchard cropping is also carried out in cool semi-arid mid-elevations in several 
countries. This area also has a high potential for quality seed production. 

In the agro-ecological zones of the rest of the region, rain-led crops are grown, but yields are usually low. 
In addition to ruinfed agriculture, major irrigation projects have been successfully earned out in Egypt. 
Morocco, Turkey, Algeria, Iran and Iraq. 

1. 1. 2 Economic status of the countries in the Region 

The economies of most countries in the region are dominated by the oil industry. However, depressed oil 
prices, and rises in non-oil commodity prices, have seriously hurt the region’s economies, particularly 
those of the major oil exporters. For instance, in 1994 oil prices reached their lowest levels since 1973 and 
prospects for significant increases in prices, at least in the short-term, do not appear encouraging. These 
problems have resulted in economic reforms focused on improving economic efficiency and reducing 
external debt. As a result, most governments have recognized agriculture as critical for the overall 
development of the region. 

Although there are large variations among countries, the agricultural sector plays an important role in the 
economy of many Near East and North African countries. It employs on average 25.7% of the working 
population, ranging from 1.3% in Kuwait to 56.1% in Yemen and shares on average 15.1% of the Gross 
Domestic Product (GDP), ranging from 3.1 to 41.4% (FAO, 1996; Le Buanec. 1997). 

In regard to food export, several countries on the Mediterranean rim in the Near East and North Africa 
export agricultural products such as olives, dates, citrus fruits, and cotton to lucrative markets in Europe 
and thus obtain valuable foreign exchange earnings. For example, Iraq produces 80% of the world' dates. 
Saudi Arabia and, more recently, Syria arc exporters of wheat. Countries such as Egypt, Saudi Arabia, 
Syria. Turkey. Jordan. Libya, Tunisia, and Morocco have made remarkable advances in controlled 
environment farming of horticultural products for both domestic consumption and the export market. 
These efforts have generated foreign exchange as well as seasonal employment opportunities. 
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1.2 Natural Resource Conservation and Management 

The Near East and North Africa region is the center of genetic diversity of some of the world's major food 
crops such as wheat, barley, oat. rye, lentil, pea, oats, beet, artichoke, olive, grape, onion, garlic and date 
palm (FAO. 1996b). However, most countries in the region have reported the extinction of some plants 
from their center of origin. Genetic erosion is generally caused by the replacement of local varieties by 
"improved” or exotic varieties, in addition to population pressure and urbanization. Overgrazing and 
environmental effects are mentioned as important factors contributing to the decrease in natural genetic 
variability in Morocco. Saudi Arabia, and Yemen. 

The natural resource base on which agriculture in the Near East and North Africa depends is under 
extreme stress. Land resources are scarce and poor, and the situation is being exacerbated by rapid 
desertification. Only a small percentage of the region's area is arable and the area under perennial crops 
and forests is small. Much of the land has steep slopes and/or shallow, rocky or saline soils that arc 
unsuitable for cultivation without extensive and expensive reclamation work. Much soil is lost annually to 
erosion by wind and w ater, and rangeland vegetation is degrading under the pressure of overgrazing. Due 
to the rising demand for food, continuous cereals are replacing the traditional cereal-fallow rotation, w hich 
further depletes land and increases the virulence of diseases, undermining the sustainability of production. 
The conservation and maintenance of land and its productivity arc. therefore, of crucial concern. 

Given these conditions, new technologies to increase system productivity must take into account the 
fragile environment on which they will depend over the short- and long-term. 


2. I IIE AGRICULTURAL SECTOR 

The agricultural performance in the region is characterized by pronounced fluctuation over time. In fact, 
the Near East and North Africa region has the highest year-to-year variability in crop production than any 
other developing region. For example, compared to the previous year, the region’s agricultural production 
increased by 3.3% in 1992. 1.5% in 1993, 2% in 1994. and slowed to 1.7% in 1995 (FAO. 1995, 1996). 
Furthermore, higher population growth rates largely outpaced increases m food production registered in 
the past four years, resulting in reduced levels of per caput food production. 

Although the agricultural potential also varies widely among countries, the region's agricultural resource 
base in general is subject to a number of common constraints (FAO. 1994c). The most pressing is low and 
erratic rainfall, which severely limits food crop production. Fragmented landholdings, a scarcity' of arable 
land and a lack of adequate infrastructures, such as transport, communication, research extension services 
and marketing systems arc additional constraints in rural areas. The serious degradation of natural 
resources caused by soil erosion, desertification, waterlogging and salinity' are other factors that inhibit 
agricultural growth and threaten sustainable food production. 

Crop and livestock farming are the main agricultural pursuits of most small farmers in the region and 
wheat and barley dominate the agricultural production. Wheat is the staple food crop and barley is the 
major feed source and, to a lesser extent, a human food in practically every country where it is grown. 
There has been rapid progress in genetic improvement of these two crops, especially in more favorable 
agricultural areas. However, the new varieties have generally not been adapted or accepted by the farmers 
who generally work under adverse conditions. 

Wheat and barley have registered a steady increase in production since the last two decades. This increase 
was mainly due to expansion into new farming areas, improvement of productivity in favorable areas 
mainly by the use of unproved varieties, and appropriate management practices in certain countries. 
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However, despite this increase the region is still a net importer of wheat and barley (FAO, 1995). To 
further raise the production, agricultural policies that promote crop productivity in marginal land areas 
should be encouraged. The development of varieties that are adapted and accepted by most farmers 
working under agricultural constrained conditions and the strengthening of on-farm seed production 
appears crucial throughout the region. 

The most important food legumes are faba bean, chickpea, lentil, and, to a lesser extent, dry pea. baba 
bean is grown extensively in the wetter coastal zones and is produced under irrigation in North Africa. 
C hickpea is adapted to areas receiving 350-450 mm annual rainfall and lentil is cultivated in drier zones in 
the Near East. These three crops account for nearly 73% of the total area cultivated to cool-season food 
legumes in the region. Within the last few years, several national projects for legume improvement have 
been developed; most of which arc supported by the International Center for Agricultural Research in Dry 
Areas (ICARDA). WTiile legume breeding is now receiving more attention, there is still lack of good 
legume cultivars and seed production of food legumes is relatively undeveloped in many countries in the 
region. 

2.1 Dependence un Food Imports 

Most countries in the Near East and North Africa region rely heavily on food imports to meet their 
increasing food demands. The region is the largest food-importing region in the developing w'orld, with its 
food self-sufficiency ratio falling by 1% each year. Agricultural importation now accounts for 25% of its 
total imports. In the past decade, the import of important staples such as cereal, livestock products, 
vegetable oils and sugar have increased substantially. 

In monetary' terms, ICARDA (1993) estimates that the value of total food imports into the region 
increased more than four-fold from approximately USS 3.6 billion in 1969-71 to about $ 16.6 billion in 
1988-90. For instance, cereal imports increased from 8.1 million tones between 1969-71 to 44.3 million 
tones between 1988-90. Cereal imports arc being projected to reach 78.7 million tones by the year 2010, 
with wheat as the largest single cereal commodity imported (wheat represented 65% of all cereal imports 
in 1988-90) estimated to reach 44 tones by the year 2010. Furthermore, due to the rapid degradation of 
native pastures, livestock production is currently depending almost entirely on imported cereal grain and 
straw', increasing coarse grain imports faster than wheat or rice. For instance, between 1969-71 and 1988- 
90. coarse grain imports increased 13-fold to 13.3 million tones and are projected to reach 20.3 million 
tones by the year 2010. 

These large increases in imported agricultural products have led to a sharp rise in foreign exchange 
expenditures on food imports. The projected increases in food imports may not constrain the oil-producing 
countries, but w ould certainly aggravate the balance of payment in other countries in the region, especially 
the Low-Income Food Deficit Countries (LIFDC) such as Afghanistan. Mauritania. Egypt. Morocco. 
Pakistan, and Yemen. Most of the LIFDCs in the region spent on average over 25% of their merchandise 
export earnings on food imports. 


It has been estimated that food production increases would have to be sustained at over 5% a year to keep 
pace w ith the projected food and feed gap. However, efforts to increase domestic food production in the 
region have been mainly hampered by the scarcity of arable land. 

2.2 National Agricultural Policies 

Most Near East and North Africa governments recognize the importance of agriculture in the economy. 
Therefore food security, economical reform and sustainable agricultural development are high priorities in 
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national development plans. A primary objective of agricultural policies in most countries in the region is 
to achieve self-sufficiency in strategic crops. 

In general, due to structural adjustment programs, the general targets of economic liberalization and 
market-oriented reforms have dominated the policy environment for agriculture. However, the efficiency 
of operations has been constrained by technical, financial, social, and infrastructure limitations and 
agricultural markets are still, in many eases, heavily regulated in the region. In some countries, prices of 
basic food items have been controlled to keep the cost of living down, and others have subsidized 
producer prices for wheat, barley and agricultural inputs. These policies have presented difficulties for 
privatization, and as a result, major policy shirts have been required in most countries to promote 
agricultural liberalization. For instance. Algeria made a policy change in April 1994 by liberalizing its 
agricultural policies through a reduction in the producer price support for cereals, pulses and other 
selected crops, an increase in interest rates, and a reduction in or the complete elimination of direct and 
indirect input subsidies. 

2.3 Agricultural Research 

While agriculture is the major user of land, water and biological resources (Bonte-Friendhcim et al.. 
1994), and the rise in population and animal pressure in the region has increased competition for these 
resources. The rapid growth in urban population and industrialization is putting added demands on the 
fresh water supply and further limiting the possibilities of expanding cultivable land. Efficient agricultural 
research systems are therefore critical if sustainable food security is to be achieved in the Near East and 
North Africa region. 

Given the agro-ccological diversity of the region, the constraints faced, and the location specificity of 
small-farmers production problems, the expertise research institutions can offer appears critical to 
increasing food production, l'he National Agricultural Research Systems (NARS), which work to increase 
agricultural productivity and profitability in the Near East and North Africa, will continue to play a major 
role in national and regional development. Most NARS in the Near East and North Africa are composed 
of various national agricultural research institutes, agricultural universities, private sector firms. NGOs 
and farmers’ organizations. However, the role each institution plays in agricultural research varies from 
country to country. Furthermore, since the major agro-ccological zones in the Near East and North Africa 
are diverse, the type of crops grown, the technological input requirements and the major research 
objectives also differ within the region. 

file International Agricultural Research Centers (lARCs) and then sub-regional centers also contribute to 
the development effort of the region. lARCs and their regional networks supply training facilities, 
information, technological packages and valuable seeds of newly developed varieties through their crop 
development networks. For instance. Turkey is collaborating on variety development with the 
International Maize and Wheat Improvement Center (CiMMYT) for wheat and maize, the International 
Potato Center (C1P) for potato, the International Center for Agricultural Research in Dry Areas (IC'ARDA) 
for wheat, chickpea, and lentil, the International Rice Research Institute (IRRI) for rice, and the 
International C enter for Tropical Agriculture (CLAT) for dry bean. Libya receives germplasm mainly from 
CIMMYT, ICARDA. and the Arab Center for the Studies of Arid Ames and I>ry Lands (ACSAD) for 
evaluation. Governments in the region also receive strategic and policy advice from FAO to strengthen 
their research systems. 

The major problem confronted by most NARS and lARCs in the region, especially in the 1990s, has been 
declining and unstable funding levels. Growing uncertainty regarding the stability of donor funding was 
highlighted at the World Food Summit and is recognized as one of the major constraints to future food 
security in the region and throughout the world. In this regard, national and regional political and financial 
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commitments to investment in agricultural research have been recommended (FAO. 1996c). Another 
constraint has been that many of the national and international agricultural research programs in the region 
lack participatory approaches to incorporate indigenous knowledge of traditional production systems. 

2.4 Agricultural Extension Services 

Agricultural production has close linkages w ith extension. It is the responsibility of the extension services 
to provide advice to farmers regarding seed selection, treatment and storage, and to share information 
regarding the release of new varieties and to demonstrate their characteristics. Without an effective 
extension system responsive to farmers' needs, it would be difficult to develop a seed supply system, 
particularly an on-farm improved seed production system, which requires extension services. Extension 
can also serve as a feedback mechanism as agents are exposed firsthand to farmers' impressions on seed 
of improved varieties or technology. 

In the Near East and North Africa, reports front 22 countries have shown that most countries have 
operating extension services that arc carried out by both the public and private sectors. However, most of 
services offered by the public sector are less efficient mainly due to financial constraints, deficient 
transportation, lack of incentives to motivate extension agents, and lack of appropriate varieties that 
farmers find acceptable. Due to these constraints, many countries have limited the number of services 
provided by the public sector. For instance, in Jordan extension is limited to promotion of the use of good 
quality seed, whereas in Yemen extension services strictly offer technical assistance. In the private sector, 
NCiOs are also active in agricultural extension. 

The lack of efficient national extension services was mentioned by the majority of governments at the 
twenty-second FAO regional conference for the Near East as one of the major constraints to agricultural 
development in the region (FAO. 1994c). Jordan. Syria. Lebanon. Yemen, Morocco, Mauritania. Turkey, 
Afghanistan, and Pakistan specifically expressed the need to strengthen their agricultural extension 
services. 

2.5 Availability of Agricultural Inputs 

To maximize their genetic potential, improved seeds often require purchased inputs such as fertilizers, 
pesticide, herbicide, and irrigation water. In the Near East and North Africa, these commodities arc 
generally imported, and therefore require substantial foreign exchange, the demand for seed is likely to be 
affected by their availability and price. In most cases, the public sector is responsible for agricultural 
development programs including the provision of agricultural inputs to farmers. Many governments in the 
region such as Egypt. Jordan, Lebanon. Morocco. Syria. Tunisia, and Turkey have adopted the policy of 
subsidies for some agricultural inputs, thus reducing the cost of improved seed production and increasing 
its use for higher productivity (Bishaw et al., 1997). However, the move towards a market-oriented 
economy in most Near East and North Africa countries is diminishing the role of public sector in 
agricultural development. 

Changes in agricultural policies w ill inevitably impact the cost of crop production and may further reduce 
the number of farmers capable of affording the required agricultural inputs to maximize crop yields. Even 
now, the majority of farmers in the region, especially those working under marginal conditions have been 
unable to purchase inputs even when subsidized by the governments. However, it has been argued that the 
supply of inputs such as fertilizers is less critical than the benefits small fanners derive from improved 
seed, as long as the seed varieties offered arc well-adapted to small farm environment and low input crop 
management practices of traditional production systems. 
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2.6 Quality Seed and Agricultural Development of the Near East and North Africa 

The availability of quality seeds of a wide range of varieties and crops to farmers is one of the major keys 
for achieving food security in Near East and North Africa. Some of the direct benefits accrued to farmers 
from the distribution and use of good quality seed of improved varieties include enhanced productivity, 
higher harvest index, reduced risks from pest and disease pressure, and higher profits. Seed is also critical 
to the optimum use of natural resources and. according to its provenance and the breeding goal, seed 
determines the requirements for inputs such as pesticides, fertilizer and agricultural technology. When 
production increases through use of improved varieties in a given area, self-employment potential through 
processing, marketing, and related activities can bring about a general improvement in the quality of life. 


3. SEED FOR FOOD SECURITY 
3.1 Seed and Emergency Situations 

Seed is mostly supplied in the Near East and North Africa by the informal seed supply systems whereby 
the farmer saves part of the harvest or exchanges with the farmers in the community. To a lesser extend, 
the formal seed supply systems delivers certified seed to some farmers on a regular basis. 

There are situations where the supply of seed is interrupted, such as during ecological or large scale civil 
disturbance, in recent times, some countries in the Near East and North Africa have undergone frequent 
food shortages brought about by natural calamities as well as complex internal strife such as in 
Afghanistan. Iraq, and Iran, forcing the governments to spend their foreign resources to purchase food. 
Such situations place additional strains on economies and can cause tremendous economic setbacks, This 
situation has received the attention of several governments, donor community, and regional networks such 
as the West Asia and North Africa network (WAN A). 

Seed is one of the primary needs of farmers displaced because of war and natural calamities. In the past, 
most affected countries received seed aid based mainly on humanitarian grounds, often with little 
consideration of the seed variety and its quality aspects. While such assistance has benefited some 
countries in the short-term, especially in easing food shortages, the poor performance of untested seed 
material, severe genetic contamination or complete displacement of local landraccs and farmers' varieties, 
can cause disruption of the informal seed sector and damage the traditional production systems of a 
country, in some instances, non-govemment organizations (NGO) and other donors have purchased food 
grain from neighboring countries and distributed the gram to farmers. This practice may introduce new 
problems of pests, diseases and weeds. Seeds brought in by relief operations continue to be distributed in 
disaster areas with little attention paid to the greater danger of genetic contamination and/or displacement 
of traditional varieties. Since most farmers in the Near East and North Africa save portion of their harvest 
as seed for the follow ing year, this problem may continue long after the emergency and jeopardize the 
future national agricultural development and foot) security. Clearly, coordination is needed between 
emergency relief and long-term development assistance programs to avoid problems such as introduction 
of inappropriate crop varieties and pests. 

Furthermore, national, regional, and global strategies arc necessary to cope with emergency situations. If a 
region in a country is affected, as in the case of the civil war in Eritrea and Ethiopia, the rest of the country 
can supply the required seed, provided that national seed programs are well established. On the other 
hand, if the w'hole country is affected, the crop varieties can be supplied by other countries in the region or 
from the regional lARC's and international development agencies such as FAO. the World Food 
Programme (WFP) and UNDP, and NGOs. Such assistance can help the country resume its seed 
production without serious threat to the production program. However, as it has been the case in most 
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emergency interventions, responses have been ad hoe and voluntary. There has been no standing capacity 
to respond appropriately to such disasters; no clear description of responsibilities, no co-ordinating 
mechanism to bring the various agencies and organizations together for planning and implementation of 
emergency seed supply during and following disasters. This increases the risk of supplying inappropriate 
seed and planting materials and jeopardizes the sustainability of future agricultural systems. 

In response to these difficulties, the intergovernmental Leipzig Conference has given FAO the mandate to 
coordinate, in collaboration with the World Food Programme (WFP), the United Nations High 
Commission for the Refugees (UNHCR), the Office of the United Nations Disaster Relief (UNDRO), the 
International Plant Genetic Resources Institute (IPGRI), NAR.S, IARCs. regional plant genetic resources 
networks, governments of the countries affected, donor countries, and NGOs. programmes for rapid 
acquisition and multiplication, restoration and provision of seed to countries in need. The efficiency of this 
type of co-operation has been recently demonstrated in Afghanistan (Turnvar. 1996). 

To become food self-sufficient, farmers should have on-going access to quality seed in normal and crisis 
situations. Viable seed supply systems to multiply and distribute the seeds or plant materials that have 
been developed or preserved are critical for the success of food security programs in the Near F.ast and 
North Africa. Countries in the region should therefore develop seed security policies that assure a ready 
seed supply in the quantity and quality needed of acccptable/suitable varieties and which are affordable to 
farmers. 

3.2 Irrigation and Infrastructure Improvement for Food Security 

The rapidly growing populations in the Near Fast and North Africa are exerting immense pressure on the 
agriculture sector to expand and provide more food. However, ram-fed farming has already been pushed 
in most areas to the driest limits, and there arc already difficulties in maintaining production in the 
existing agricultural area. The uncertainty of rainfall is one of the major causes for crop failures in most 
countries of the region. Therefore, to ensure stability in agricultural systems, it is imperative that countries 
develop land use management policies that promote soil and water conservation and other natural resource 
management practices. In addition, conservation programs are needed to harvest water from seasonal rams 
and exploit ground aquifers for small farmers. 

Other alternatives include the development of irrigation systems. While Egypt, Iraq, Israel. Kuwait. Oman. 
Pakistan, and Qatar have over 80% of their arable land under irrigation, there are still many countries in 
the region such as Algeria. Mauritania, and Tunisia that have only under 10% of their total arable land 
irrigated (FAO. 1996). The FAO is well placed to use its technical and advisory services to help countries 
negotiate for water rights and assist countries in developing small, medium and large-scale irrigation 
programs, which could increase sustainable food production levels. 

Without investment in water infrastructure supported by reformed institutions, the prospects for improving 
seed and food production arc dim in the Near East and North Africa. Water control infrastructure should 
not be developed in isolation, but should be part of wide-ranging area development programs. At the 
design level, public authorities should be responsible for the construction and operation of dams, 
headvvorks and main irrigation and drainage canals, while farmers' associations or the private sector 
should be responsible for managing, and, when possible, building the on-farm distribution system. 
Obviously such schemes require large sums of money and innovative ways to finance irrigation. 

The success of irrigated agriculture also hinges on appropriate technology. Inadequacies in market 
systems, storage facilities, management of agricultural produce and credit sources have contributed to 
failures in the past. These constraints can be overcome through sound government micro-economic 
policies designed to facilitate increases in production and to ensure the economic viability of projects. 
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Furthermore, costs of irrigation development can be reduced by employing national engineering and 
construction firms tor the design and construction of projects and by contracting local manufactures to 
produce the irrigation material. Policies should encourage the development of a local irrigation industry, 
including a manufacturing base and servicing sector. 

3.3 Plant Genetic Resources and Food Security 

Crop development has for centuries depended on the utilization of gene pools that have evolved through 
natural selection in a multitude of diverse eco-systems. However, the genetic diversity of plant resources 
is rapidly being reduced in certain regions including the Near East and North Africa due to natural and 
human activity. Without a global effort to preserve biodiversity, there will be little that plant breeders can 
do to extract genes for incorporation into new varieties needed to withstand stresses and ultimately 
enhance the quantity and quality of food crops over the long-term. 

Many international, regional, and national organizations have developed a global mandate to conserve 
genetic resources and minimize genetic erosion. The role played by the farming communities, including 
those in the Near East and North Africa, in the utilization and conservation of heterogeneous traditional 
varieties has been recently recognized by the world scientific communities as critical to the future of 
agriculture. Although many of these landraccs have been lost through replacement of modem varieties in 
various agricultural systems, there are still ecological niches and remote areas in the Near East and North 
Africa where indigenous germplasm is nurtured and utilized. 

In regard to the collection and conservation of plant genetic resources, apart from Turkey, few countries in 
the Near East and North Africa have well-functioning medium and long-term storage facilities. Pakistan 
and Iran have good long-term facilities while Egypt and Morocco have facilities with limited capacities. 
For instance, only forage and pasture species can be stored under long-term conditions (-18°C) in 
Morocco. Both Egypt and Morocco store accessions of other species in active collections and have 
proposed to create national genebanks. Active national collections are also found in Iraq and Yemen. In 
Cyprus. Syria and Tunisia efforts have been made by various institutions during the last decade to build 
medium-term storage facilities for the conservation of national collections. However, these facilities are 
hampered by maintenance problems that reduce their efficiency. In the other countries, ex-situ 
conservation activities are either poor-existent or in the process of being developed. 

Field genebanks are also found in different parts of the Near East and North Africa, and are especially 
used to maintain collections of fruits, nuts, olives, garlic, and onion. The accessions stored in field 
genebanks throughout the region have been repotted to be approximately 10,000 (FAO, 1996). Turkey has 
reported to have 12 genebanks for fruit trees at various institutions. However, lack of funds for 
maintaining collections is cited by many countries as the most common constraint to in-situ collections. In 
addition, most of the conserved materials are rarely distributed for use. Of the nine countries with national 
field genebanks, only Pakistan has a significant distribution of about 10% of material a year to national 
breeding programs. The lARCs are also contributing to the preservation and utilization of germplasm in 
the region. CIMMYT maintains 13% of most of the wheat ex-situ collection, and ICARDA holds 33% of 
the faba bean. 30% of the lentil. 15% of the chickpea, and 5% of the barley collections. 


4. SEED SUPPLY SECTOR 

The seed supply sector in the Near East and North Africa is mainly comprised of the formal and informal 
seed supply systems. The formal seed supply systems include public and private seed sectors. Seed 
certification and quality control services are generally provided by the public sector throughout the region. 
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The informal seed supply systems include indigenous strategies used by farmers to improve the quality 
and quantity of seed. 

Most of the countries in the region are involved in international seed trade. Wheat, barley, potato, and 
vegetable crops are the most important crops for the seed market. Cotton and sugar beet seed trade is also 
significant in Egypt, Turkey, and Morocco. In all. seed exports arc annually estimated to be around $ 20 to 
30 million. However, seed imports are far larger than exports. The total value of imported seeds is 
estimated to be nearly $ 200 million, which represents roughly 7% of the total international seed trade 
(ICARDA and GTZ.1997). 

4.1 Current Status nf the Near East and .North Africa Seed Supply Sector 

The status of the formal seed supply system in the region varies from country to country. With regard to 
seed supply sector development, three distinct groups have been formed in the region (van Gastel. 1993). 
Morocco. Turkey, and Pakistan are examples of countries with well-developed formal seed supply 
systems, particularly in regard to cereals and to a lesser extent legumes and forages. These countries have 
seed laws and an operating certification system for the main crops, and varieties are carefully evaluated 
before release. Egypt. Jordan, Tunisia, and Syria are examples of a second group that includes countries 
with reasonably well-developed infrastructures for a few cereal crops such as wheat and barley. However, 
the production of seeds of other cereals and pasture and forage crops is limited. In these countries, seed 
quality control activities are considered weak and are only partially or not at all covered by official 
regulations. Hie last group comprises countries with virtually no formal seed supply system development. 
In this group, only a very small amount of seed of the most important crops is produced, and seed quality 
control activities are essentially absent. The seeds produced are highly subsidized and no seed laws and 
certification systems exist. In these countries, which include Yemen. Qatar. Kuwait. Oman and United 
Arab Emirates, often the quality seed only reaches the more developed, larger farmers. 

Despite initiatives by a few countries such as Pakistan lo launch on-farm seed production projects in the 
region, the informal seed supply systems have been generally left out of development efforts throughout 
Near East and North Africa. As a result, lack of quality seed of improved adapted varieties at the farmer- 
level is one of the most important constraints faced by the formal sector to increase productivity. 

4.2 National Seed Policies 

Many governments in the Near East and North Africa have recognized the importance of quality seed in 
contributing to increased agricultural productivity and production. The main seed policies of most 
governments in the region is to ensure the wider use of quality seeds. In the 1980's, efforts in improving 
the national seed supply systems focused on the public sector and relied heavily on subsidies for seed and 
agricultural inputs. However, due to the structural adjustment programs initiated over the past decade, the 
focus has switched to the private sector as governments’ subsidies have been removed to encourage 
private sector involvement. Nonetheless, the high frequency of droughts and other environmental 
constraints have required continuing public involvement in the seed sector. Morocco. Egypt, and Israel, all 
have a comprehensive, well-defined seed policy. Cyprus and Turkey are countries which have a seed 
policy, but which does not cover all the components of the seed supply sector. There arc also countries 
such as Iraq. Syria. Yemen, and Jordan, which lack a defined seed policy, but have seed plans within the 
national agricultural policy. Although these countries do not have clear seed policies, they do have special 
committees responsible for advising governments on general policy issues such as determining seed 
requirements, seed regulations, technical standards and control of seed trade. In Iraq and Jordan this organ 
is called the “Committee for seed of Agricultural Crops". 


36 


Copyrighted material 



All countries in the region have some form of seed legislation. Generally, this is presented in two forms; 
seed laws or legislative acts and seed regulations or ministerial decrees. For example, Morocco. Egypt. 
Pakistan have a separate seed law with associated regulations, while Jordan. Cyprus, and Syria have seed 
legislation as part of the general agricultural law. 

In those countries where a seed policy exists, it is generally designed to promote the formal seed supply 
systems. Although Egypt. Jordan. Lebanon. Morocco, Pakistan, Syria, and Yemen have claimed that their 
seed policies support the informal seed sector, only Pakistan has a clear policy on the development of the 
informal sector. 

4.3 Seed Supply Systems 

4.3.1. Formal seed supply systems 

The formal seed supply systems in the Near East and North Africa are carried out for the most part by the 
public sector, but private companies are also involved especially in Jordan. Lebanon, Morocco. Pakistan. 
Tunisia, and Turkey. It is also common that seed supply systems are assisted by donor agencies in the 
region. 

However, despite substantial assistance, the formal seed supply systems are currently not meeting more 
than an average of 10% of seed needs of farmers in the region. This is illustrated by the Seed Replacement 
Rate (Table 1 ), which is the ratio of the quantity of seed supplied by the formal seed supply systems over 
the total amount of seed required to plant the crop in a country for a given cropping season. 

Table 1 - Seed replacement rate of main cereal crops in some countries in the Near East and North Africa 


Country 

Crop 

1 heoretical seed 
Requirement (t) 

Seed Supplied by the 
Formal Seed Sector (t) 

Seed Replacement 
Rate (SRR) 

Algeria 

Wheat 


MJUICiH’, V* ■ ' ' " 

5377 


Barley 

165.000 

31.400 

19 

Jordan 

Wheat 


5332 



Barley 

9,150 

1,583 

17.3 

Mauritania 

Maize 

223 


1.33 


Rice 

18,400 

54 

0.29 

Morocco 

Wheat 


7377515 

2U! 


Barley 

387,300 

431 

0.1 

Pakistan 

Wheat 



8 


Rice 

210.700 

2.662 

1.3 

Syria 

Wheat 



WT2 


Barley 

284,100 

13,812 

4.8 

1 urkey 

Wheat 


m,T52 

9.8 


Barley 

510.000 

10,839 

2.1 

V emen 


mi pi ■ im 


8.2 


Sorghum 

4.480 

37.8 

0.08 


Source; I AC). 1995. Yearbook Production: Ahmad. 1005. Halikcioglu, l l J l )6: Zentani. I 995; Hussein, 
1996; Country Reports; Madaratti and Saycd. 1995. 


The figures presented in Table 1 show that only a small portion of the seed required is produced by the 
formal seed supply systems. Furthermore, the low rates highlighted in the table include only the mam 
cereal crops, as few initiatives have been undertaken in other food crops such as legumes, arid and semi- 
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arid crops, and vegetatively-propagated planting materials. In addition, the figures do not include seed 
export, which would further reduce the estimation of seed covered by the formal seed supply systems. 

Seed research and variety development Although programs vary widely in essence and content, the 
primary agricultural research activities in most countries in the Near Hast and North Africa involve variety 
development, testing throughout the country, release and registration, variety maintenance and breeder 
seed production. Plant breeding, the source of modem varieties, is the backbone of the formal seed sector 
and is exclusively a government undertaking in almost all countries in the region. As a result, there has 
been little demand in the past for Plant Breeders’ Rights (PBRs), except in countries such as Morocco. 
Turkey, and to a lesser extent Pakistan and Jordan where the private seed sector has been involved in plant 
breeding. However, due to the recent need to involve the private sector in most activities of the seed 
supply sector, there has been a growing demand for the introduction of PBRs throughout the region. As a 
result, most countries have been either preparing or re-enforcing their Plant Variety Protection Acts 
despite the fact that many countries have objected to the privatization of some activities including the 
breeding of strategic crops and variety testing and release for all crops (Bishaw. et al., 1997). 

The lARC's and their regional networks are also major contributors to all aspects of variety development 
research, training, and information dissemination on improved genetic material. Most national breeding 
programs utilize advanced breeding lines provided by the IARCs and their regional programs. Syria. 
Morocco. Qatar, and Libya have also mentioned the Arab Center for Studies of And Zones and Dry Lands 
(ACSAD) as one of their sources of advanced breeding lines. Technical advice, infrastructure 
development, and research management skills are also provided by international agencies. 

Ilie problems that face most national seed research and variety development programs can be summarized 
as follows: 

(i) as reported by 41% of countries in the region, there is a limited level of technical competence and 
lack of trained technical staff in areas vital to plant breeding. As a result, the public sector strongly 
rely on expatriate technical assistance in plant breeding: 

(ii) variety evaluation procedures used in many countries in the region except for Turkey, Egypt. 
Morocco, and Tunisia are considered to hamper the release of superior varieties: and 

(iii) despite the efforts made by most NARS and IARCs to provide improved varieties to farmers, there is 
a general lack of good seed varieties adapted to marginal land areas in the region. 

Hybrid seed development. The public seed supply sector still plays a significant role in hybrid maize 
breeding, producing 49% of all the hybrid maize seed sold in the region. In particular. Turkey and 
Morocco have relatively effective formal seed supply systems for maize hybrid seed production. 
CIMMYT has trained plant breeders and provided several countries in the region w ith germplasm required 
starting maize hybrid seed production programs. 

The use of hybrid seeds have increased in recent years. For example, in 1993, 87% of commercial maize 
seed sold in the Near East and North Africa was hybrid seeds (CIMMYT. 1993). Hybrid vegetable crops 
are also being used in many production systems in the Near East and North Africa (FAO. 1995). In the 
case of vegetables, how ever, multi-national seed companies produce and supply hybrid seed from Europe. 
Only Jordan has a substantial production of its own vegetable hybrid varieties in the region. 

Biotechnolog)’ application. Resources such as arable land and water arc limiting factors in the Near East 
and North Africa and extreme climate and land degradation put severe constraints on agricultural systems. 
Every possible avenue to increase crop productivity and food availability has to be sought. In this context, 
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the use of recent advances in biotechnology could be helpful in increasing food production in some 
situations. There is already much interest in biotechnology and public sector programs are at various 
levels of development. Algeria. Egypt. Iraq. Jordan. Libya, Morocco. Saudi Arabia. Syria, Tunisia, and 
Turkey hat e been applying some biotechnological methods (mainly tissue culture) within the last 5 years. 
However, except for a few countries that have commercial applications such as Morocco, Turkey, and 
Israel, most of these programs are still at the experimental stages, and programs are already plagued w ith 
serious funding limitations and a lack of trained staff. 

Without external assistance, efforts in biotechnology may not be sustainable. Some international 
organizations have been offering assistance in the application of advanced plant biotechnological 
techniques. Tor instance. FAO has been working in Iraq. ICARDA is assisting Syria, and the UNDP has 
been assisting Egypt and the United Nations Industrial Development Organization (UNIDO) has been 
working with the countries of Egypt and Kuwait. Japan has been active in improving the biotechnology 
capacities of the United Arab Emirates and Qatar. 

Most biotechnological research carried out at universities and through research centers are confined to the 
country itself. Interaction and regional cooperation between institutions and private industry' dealing with 
biotechnology could maximize resources and reduce costs. Furthermore, most institutions involved in the 
application of plant biotechnology' have not been involved in formulating national policies, and only a few 
countries have national plans for biotechnology development. 

The adoption of improved varieties in the region. While the adoption of improved varieties varies from 
country to country and from one crop to another, few farmers living in marginal land areas of the Near 
East and North Africa have adopted improved varieties produced by the NARS and the lARC's in the 
region. Despite substantial efforts by governments to produce improved crops, especially cereals, the 
regional average of areas grown with improved cereal varieties is estimated at 60% for w'hcat, 38% for 
barley. 48% for rice, and 25% for maize (Sgaier. 1993). The percentage is even lower for vegetables and 
pulse and feed crops. For instance. Turkey has 10% of the total vegetable crop area under improved 
varieties, and Afghanistan has only 3.9% cultivated under improved varieties. Concentrated efforts at the 
national and cultural, regional and international levels to increase the use of quality seed arc therefore 
essential. 

The adaptation of new technologies including improved crop varieties is usually influenced by socio- 
economic factors. In the Near East and North Africa, these factors can include among others, size and 
grouping of families (extended or single family system), financial status of households, access to inputs, 
credit and markets, price ratios, and land tenure systems as well as farmers' traditional preferences and 
labor requirements of the new' variety. Due to the economic status of resource-poor farmers in the Near 
East and North Africa, the high cost of seeds of improved varieties often discourages their use. In 
addition, seed traders in the region usually increase prices to avoid losses incurred when seed lots retained 
by traders cannot be sold. Therefore, economic policies that are favorable to farmers should be carefully 
designed to promote the use of improved varieties by farmers. These policies include realistic exchange 
rates, remunerative prices to farmers for their produce (the risk element of producing a particular crop 
must be taken into account), and a set of other policies, which reduce the risks associated with farming. 

The availability of credit to farmers has been considered by many governments in the region to be critical 
for the adoption of improved varieties by small farmers. However, results from a survey conducted in 
Pakistan found that the availability of credit is not a significant factor affecting the adoption of improved 
seed by small farmers. The study concluded that the agro-climatic adaptation of the variety, including 
yield superiority and sensitivity to planting date, and socio-economical factors such as farm size were 
more critical variables (Heiscy, 1990). 
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A need assessment of limited resource fanners is necessary before new varieties are developed and 
introduced. Such a study could provide information on the needs and resources of the fanner and the 
climatic and edaphtc conditions of a particular target area. The survey could also guide policy makers in 
their decisions that would favor the on-farm production and utilization of improved varieties by farmers. 

.Sect/ production systems. While seed production in the formal seed supply systems of the Near East and 
North Africa differ from country to country, many systems follow similar principals. In general, seed 
production requires a stepwise process, which is vertically organized. It starts with pre-basic seed 
developed from a national or international research system. The pre-basic seed is increased to basic seed, 
which in turn is multiplied into registered seed from which certified or uncertified commercial seed is 
produced and sold to farmers. There are a series of regulations and procedures to be followed from one 
multiplication cycle to the other, and technical competence of the seed industry staff is important 
throughout the production cycle. Seed producers are required to have a good knowledge of the crop and its 
phenotypic and genotypic traits. 

Improved seed is required to go through a series of seed handling processes before it reaches the growers. 
These processes w'hich include seed processing, distribution, and marketing require a certain level of seed 
standards. 

There arc few countries of the Near East and North Africa that have developed good seed processing 
facilities. In most countries, seed processing facilities are distributed throughout the country, but in Libya 
the most important of the cereal seed processing plants arc in the desert (Zentani. 1995. Mission Reports). 
Seed packaging is usually done in bags of 25. 40, 50. and 100 Kg. For instance, Morocco uses 100-Kg 
hags for wheat and barley. 50 Kg for potatoes, and 25 Kg for maize (Mission Reports). Common problems 
in seed processing and distribution are related to the malfunction of the processing plants, contamination 
from different source seeds, and a break down in the seed supply system due to transport problems. 
Adequate management is needed to successfully operate processing plants, and training of technicians is 
crucial across the region if the seed produced by the formal sector is to reach the standards expected 
(Sgaier. 1993). 

Another vital aspect of the seed industry is the function of conditioning and storage, which must be 
adequate to preserve the physical characteristics of the seed specified by regulatory standards. For storing 
certified and low'er grade seed, less rigid principles need to be followed. Seeds should be naturally or 
artificially dried to the moisture content recommended for each variety and stored in well-ventilated, low 
humidity facilities. These parameters, if met properly, are adequate for short-term storage. Egypt. Turkey. 
Morocco. Israel, and Jordan w here there is a strong presence of private seed industry, have good storage 
facilities. However, the storage facilities in other countries of the Near Last and North Africa are generally 
inadequate. To enhance storage conditions. Libya stores its surplus seed in desert areas, and Yemen stores 
all its wheal seed and some other cereal seed in the highlands where humidity is lower (Zetani. 1995; 
Hussein, 1996). On the other hand, due to problems in transporting the seed from storage facilities to 
arable farming areas, these decentralized schemes are causing an increase in distribution costs. However, 
despite a favorable climate for storage and good storage facilities, Egypt has estimated losses of up to 20% 
of seed in some crops under the Principal Bank for Development and Agricultural Credit (PBDAC) 
storage facilities (El-Wanis, 1995). 

Most seed companies in the formal seed supply systems have their own channels of seed distribution. The 
public sector usually has outlets in areas where they are most active. Seed should be supplied to these 
outlets before the beginning of the grow ing season. Village cooperatives and commission agents are used 
for seed distribution and are paid a certain percentage for handling charges. 
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The major problems confronted by seed distribution systems in the formal seed supply sector are related to 
transport and handling of the seed. In many countries of the region, seed marketing is also a weak link in 
the seed-production chain, limiting fanners' access to seed. On the other hand, private seed industries, 
which have a business approach to seed production and distribution, have improved the seed marketing 
network in some countries such as Egypt, Turkey, Morocco. Israel, Pakistan and Jordan. Marketing of 
imported vegetable seed is a well organized operation of the private sector in Jordan and has been 
marginally successful in a few countries such as Turkey and Egypt. 

It may be beneficial for countries that are striving to increase their activities in the international seed trade 
to be effectively involved in the international seed organizations including ISTA, the Organization for 
Economic Cooperation and Development (OECD), the International Seed Trade Federation (FIS), and 
Union for the Protection of New Varieties of Plants (UPOV). However, in the Near East and North Africa 
only Morocco, Tunisia, and Turkey, and to a lesser extent, Cyprus and Iran, are considered to be members 
of the international seed organizations. The remaining countries are partially or not at all involved with 
these organizations. Lack of cooperation with international seed organizations may decrease countries 
opportunities for export of seeds, thereby limiting the needed private sector involvement in the seed 
supply sector. 

Government investments in rural infrastructure and general agricultural policies, which are generally 
determined in most the Near East and North Africa countries independently from the needs of the seed 
supply sector, can indirectly exercise a profound influence on the growth and structure of the seed supply 
sector. Investments in rural roads, markets, and storage facilities can substantially reduce the cost of 
producing improved seed by decreasing the transportation, processing and distributing costs. 

4.3.2 Informal seed supply systems 

The informal seed supply systems is comprised of farmer managed seed production activities and is based 
on indigenous knowledge and local diffusion mechanisms. It includes methods such as retaining seed on- 
farm from previous harvests to plant the following season and farmer-to-farmer seed exchange network 
(Cromwell et al., 1992). 

There has been little or no emphasis on the informal seed supply sector and little is known about its 
operation in the region. As a result, documentation with regard to the informal seed sector is scarce. For 
the purpose of this assessment, the information was collected through reports generated by experts who 
visited the region and documentation from some countries such as Pakistan, Mauritania, Afghanistan. 
Morocco. Syria. Egypt, Tunisia and Turkey. 

Despite more than three decades of investment in agricultural research and formal seed supply systems by 
bilateral and multilateral organizations, more than 90% of seeds used by farmers in the Near East and 
North Africa are still being supplied through the informal systems. The reasons for high this reliance on 
the informal systems by farmers for their seed supply are multiple and varied and depend upon country, 
farming community, and crop. However, some major reasons can be summarized as follows; 

(i) it is difficult, under the prevailing conditions of most countries of the Near East and North Africa, for 
the formal seed sector to reach every farmer in the region; and 

(ii) most improved varieties produced by the formal seed supply systems arc targeted at the few better 
endowed fanners living in areas where rainfall, imgation and other means of production are easily 
available. The varied needs of the majority of farmers working in marginal land and those living in 
more remote areas and not easily reached are seldom met. 
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Due to prevailing farming practices, specific requirements of the macro- and micro-ecosystems, and the 
socio-economic situation in most rural areas, most fanners must act as plant breeders and select their own 
traditional varieties. In the informal seed supply systems, seeds and planting material are cither shared or 
sold to neighbors at low pnces. Although the seed quality, both genetically and physically, may not lie as 
high as those in the formal seed supply systems, the advantages of low price, adaptability and easy access 
to seeds of traditional vaneties substantially offset the difference in quality. Therefore, the informal seed 
supply system remains the most important source of seeds for most farmers throughout the region. 

It should be noted that although farmers' varieties usually have better adaptability and tolerance to biotic 
and abiotic stresses compared to many of the available improved varieties, these qualities tend to degrade 
with time. It is therefore clear that unless action is taken to strengthen the informal sector in on-farm seed 
production, handling and storage, the majority of farmers in the Near Hast and North Africa will continue 
to be denied the benefits of modem crop improvement programs. 

Due to the prevailing conditions in most of the Near East and North Africa countries, farmer-based seed 
production efforts appear to be critical for developing effective seed supply systems. Advantages to this 
model are its simplicity and cost-effectiveness. An effective on-farm seed production system would 
require that: 

(i) surveys be conducted to identify the biological, social, and economic factors of the varieties 
important to farmers; 

(ii) breeders collaborate closely with farmers on such seed production programs; 

(tii) local germplasm be collected for long-term storage in genebanks for future multiplication and use in 
production; and 

(iv) seed legislation take into account the low level of technology and minimum quality control 
procedures that are practiced at the farmer-level. Assistance by the FAO to governments in the region 
may be needed for the development of legislation. 

When seed program initiatives are implemented in harsh environments it may be difficult to reach target 
population if unexpected calamities occur. Adequate safeguard measures often cannot be made in time to 
protect the seed and planting material. In order to avoid these risks, some remedial measures should be 
taken: 

(i) areas with some assurance of irrigation or adequate rainfall should be selectedand farmers from such 
areas trained to produce seed: 

(it) the quest for short-season and drought resistant varieties should be the focus of plant breeders, using 
the genetic material from already existing landraces and other appropriate sources of (disease and 
pest resistant) germplasm; 

(iii) as has been done in some Asian countries, farmers should be kept informed through radio and other 
mass communication systems of early warning of sudden weather fluctuations. Mass media can also 
provide advice on crop management; 

(iv) with investments and support from rural development organizations, every possible water source 
should be developed; 
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(v) farmer groups should receive training on a regular basis, to assure the sustainable on-farm production 
of high quality seeds; and 

(vi) local banks and other lending organizations should be approached to provide credit as an incentive to 
fanner groups interested in on-farm seed production. 

In the informal seed supply systems in the Near Hast and North Afnca, seed distribution operate mainly, 
but not exclusively, between households within communities. However, lines of supply have been 
observed in some countries to be extended over a relatively wide geographical area (Cromwell and 
Wiggins, 1993). Under this type of seed distnbution scheme, a wide variety of exchange mechanisms are 
commonly used to transfer seed between individuals and households including cash sales, barter and 
transfers based on social obligations. The quantities of seed exchanged in the informal seed supply 
systems are often very small compared to amounts traded in the formal sector organizations. 

In the formal and informal sectors, seed promotion and extension is an important component of the 
marketing system. To sell a product, it must first be preferred by the users, attractively displayed, 
available at times the farmer requires, available in quantities needed, and correctly priced. Critical to 
marketing are programs to educate farmers about quality seed. Demonstrations, field days, and farmer-to- 
farmer field visits can be used to raise awareness among farmers. It is encouraging to note that countries in 
the region are increasingly realizing the advantages of a good distribution and marketing strategy. 

A system of improved on-farm seed production has been described and adapted in some Near East and 
North African countries. In this system, the researcher’s involvement terminates at the foundation seed 
stage. The seed is sold to farmers who take over the function of multiplication, harvesting, drying, 
processing, storage and marketing. The seed processing is usually done manually at farm-level, and the 
commercial seed is sold as ‘truthfully labeled seed” to other farmers. Such seed normally conforms to all 
the technical standards required in the notification of a variety, although it is not certified. A farmer-based 
model of this type is especially suitable for the production of vegetatively-propagated planting material for 
root and tuber crops. Farmers could also improve the management of open-pollinated crops once some 
training is given on the various aspects of on-farm seed production. 

4,4 Integrating the Formal and Informal Seed Supply Systems 

Integration of the public and private seed sectors has been essential for the successful development of the 
seed industry in several countries of the Near Hast and North Africa. A similar integration of informal and 
the formal seed supply systems is critical to the development of sustainable seed supplies necessary for the 
level of agricultural productivity needed to feed the growing population in the region. 

Due to poor performances by most formal seed supply systems and to demands of structural adjustment 
programs, most Near East and North Africa governments are presently cutting subsidies to the seed sector. 
As a result, government involvement in providing agricultural inputs, marketing, and research and 
extension services is being reduced. These changes have led to a greater emphasis on privatization of the 
seed supply sector (van Gastel et al., 1997). However, because it is not economically viable, private seed 
companies do not produce seeds for subsistence crops or for farmers living in marginal land areas. 

In response, some NGOs have engaged in seed projects to enhance the ability of traditional communities 
to produce and distribute on-farm seeds, especially in Pakistan, Egypt, and Mauritania. Such initiative 
should be promoted and the formal seed supply sector, which has technical expertise in seed production, 
should also be involved in strengthening the effectiveness of NGO activities by improving their technical 
seed production capacities and providing logistical support to on-farm seed production programs 
(Cromwell et al., 1993). 
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Without collaboration between the formal and informal systems it will be difficult to achieve substantial 
improvement in seed production in most countries in the Near East and North Africa. Collaboration is also 
fundamental to the preservation of farmers’ traditional varieties and protection of indigenous germplasm 
from genetic erosion. 

4.5 Linkages in the Near East and North Africa Seed Supply Systems 

Research, extension, input supply services, distribution and marketing are some of the major component 
that determine the effectiveness of any seed supply system. The neglect of any one component in the seed 
development chain affects the entire seed supply system. Furthermore, changes in policies of one 
component may have adverse effects on the performance of others and jeopardize the development of an 
emerging seed supply system. Some examples of what may result when linkages are not adequate are: 

(i) new varieties may be produced by agricultural research institutions, but do not have the attributes 
required by farmers; 

(ii) distribution channels for improved seed may have suitable varieties available but fail to reach small 
farmers in a timely manner, at affordable costs, or at accessible locations; 

(iii) distribution channels for complementary inputs may be ineffective; and 

(iv) extension services or agricultural credit institutions may fail to provide the necessary support to 
farmers. 

All the above points could lead to low adoption of improved seeds, thus affecting the development of a 
seed supply sector. 

The majority of seed programs in Near East and North Africa have been promoting seed system 
development independently to research capabilities, extension services, rural infrastructure, and farmers’ 
socio-economical conditions. It is also paramount that linkages in seed supply systems be considered 
when defining seed strategies that arc best suited for a country. In addition, it is important to be aware of 
potential negative repercussions to the seed supply sector if changes in other policies concerning services 
offered to farmers occur. 


5. THE WAY FORWARD: OPPORTUNITIES FOR IMPROVEMENT 

Tile seed production and supply systems in Near Oast and North Africa are at various levels of 
development. Since the informal seed supply systems have been generally excluded from development 
initiatives, variations among countries are mainly in the formal seed supply systems. The majority of 
countries have reasonably functional formal seed supply systems for the most important cereal crops, but 
only few could claim well-operating formal seed supply systems. However, in all countries seed 
production of other cereals, vegetable crops and pasmre and forage species is underdeveloped. Initiatives 
in on-farm seed production are underway in some countries, but progress in this area remains generally 
modest. 

Issues related to seed have in recent years become increasingly more important and more complex and 
multidimensional. Seed supply systems cover not only seed, but also plant genetic resources. In most 
countries of the Region, seed related issues are the subject of ongoing debate among policy-makers, 
professionals, farmers, farmers’ organizations and investors. 
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Production and food securin' dimension Seeds are the single most important input in crop production. 
They carry the genetic potential of the variety and determine the ultimate productivity of other inputs. The 
main role of other inputs in crop production is to exploit to a maximum the genetic potential of seeds. 
Therefore, seeds are and should always be the basic element of any food security scheme. 

Trade and legislation dimension. It is estimated that the value of seed import in the Near East and North 
Africa alone is about US $200million, with hardly any export. With the advent of the Uruguay Round 
Agreements and their impact on the international trading system, countries are obliged to review their 
national regulatory legislation in the relevant sectors. A number of these agreements have direct impact on 
the seed systems. 

Liberalization reforms dimension. Privatization is touching practically all sectors in the Region with 
agriculture and the seed sector being no exception. In many countries it is no longer a question of whether 
or not to privatize the sector, it is rather a question of when and to what extent. The move towards 
privatization will require wide-ranging reforms and policy adjustments on the part of governments. 

Emergency rehabilitation of disaster areas dimension Provision of seed in emergency situations 
constitutes a major first step in the rehabilitation of agriculture in most of the stricken areas. Due to a lack 
of seed stocks and poor infrastructures, countries rclv on donations of seed from outside the country. In 
many cases this can bring many problems including - pests, diseases, and unsuitable varieties. 

In collaboration with other organizations and donor agencies (c.g. DANIDA) FAO has spearheaded efforts 
to build viable national seed systems in developing countries to develop international guidelines needed to 
regulate production and movement of seeds (Kelly, 1989). While some of the factors and problems, which 
have hampered seed sectors development in the past, stiil persist, the situation now is compounded by the 
emergence of new concerns, discussed above. Policy makers are facing new challenges and problems that 
require changes in policies and strategies. 

5.1 Constraints to Seed Sector Development 

Factors impeding development of the seed sector in the Near East and North Africa are all inter related 
and therefore demand attention if high quality seed production and utilization is to be achieved. Instability 
of climatic conditions, particularly fluctuation in rainfall, is among the chief factors seriously affecting 
seed production in the Region. Other factors contributing to poor seed production include weaknesses in 
the agricultural research and extension systems, outmoded production and processing facilities and lack of 
trained personnel. Furthermore, the use of fanner-saved seed and farmer-to-farmer seed exchange has 
considerably reduced the actual demand for certified quality seeds. 

While some of these constraints are directly affecting the productivity of the seed sector, other limiting 
factors are related to policy measures. The following sections divided into production- and policy -related 
constraints outline limitations in the Near East and North Africa seed supply systems. 

5.1.1 Production and supply-related constraints 

Variety development. Variety development is the foundation of any seed supply program. Based on 
country data and findings reported by experts who visited the Region, constraints in variety development 
can be summarized as follows: 

(i) Lack of organized programs for breeding and release of new varieties in several countries. Even in 
countries with good crop improvement programs, there still exists a shortage of good varieties 
adapted to marginal and rain-fed farming areas; 
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(ii) Imbalance in variety development as a result of plant breeding and variety development programs 
being limited to a few crops, principally wheat and barley. Despite their importance in the local diet 
grain legumes, vegetables, and forage crops receive less attention, if any, compared to cereals: 

( iii) Prolonged variety evaluation procedures commonly used in the region often limit the release of 
superior varieties; and 

(iv) Poor maintenance of varieties after they arc released often leads to rapid deterioration and a sharp 
decline in farmer confidence. 

Low adoption of improved varieties. To date, the adoption by farmers of most improved varieties 
produced in the region has been low, thus slowing the development process of the seed sector. Adoption 
of new varieties in the Near East and North Africa has been constrained by: 

(i) Lack of breeding objectives, which correspond with the needs of fanners. The major breeding 
strategies have in the past concentrated on increasing yield potential through fertilization, crop 
protection, and the development of resistance characteristics. Variety adaptation to the cropping 
systems of the fanners, their storage methods, and the biotic and abiotic stresses (this often has high 
priority for small farmers in the region) are seldom addressed. Furthermore, farmers often have 
specific culinary, organoleptic, and other culturally specific requirements that have rarely been taken 
into consideration by breeders: 

(ii) Low adaptation of the new varieties to most farmers’ conditions. The selection process for these new 
varieties is carried out under high input conditions and is, in many cases, outperformed by the 
traditional varieties under low-input management systems common to most farmers; and 

(ni) Lack of on-farm variety testing for farmer evaluation. 

Rural Infrastructure. Rural road networks and irrigation projects are critical for the development of seed 
supply systems of the Near East and North Africa. There is an insufficient rural road network in many 
countries of the region and. as a result, it is difficult to transport seed from processing plants to farmers. 
On the other hand, poor road conditions also prevent farmers from marketing their produce, which adds to 
food insecurity. 

Low availability and high value of land. Arable land is scarce in most countries in the region and the 
value of land and labor is high. Land scarcity, which increases the cost of seed production, was indicated 
by several countries as being the most restricting factor to seed development. The lack of land has also 
been one of the major constraints to private involvement in seed production and has prevented many 
farmers and private companies from getting involved in on-farm seed production in these countries. 

Erosion of plant genetic resources. Nearly all countries recognized in their Country Reports that plant 
genetic erosion is a serious problem in the Near East and North Africa. According to these reports, plant 
genetic erosion is caused by the replacement of local varieties by genetically uniform high-yielding 
varieties, by population pressure; by overgrazing, and by environmental degradation. The loss of 
traditional varieties, w'hich have diverse characteristics, is reducing the gene pool available to breeders. 
Therefore, governments must institute strategies for the conservation of plant genetic resources. However, 
it should be recognized that the conservation of germplasm by itself is of no value if it is not used to 
develop new’ products and varieties, which will increase the yield of crops. 

Lack of seed security stocks. Most countries of the region lack strategic reserves for use in emergency 
situations. In some countries, the storage of seed reserves is earned out in central locations by parastatal 
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seed agencies, but only for wheat and barley and for a small percentage of the total seed requirements of 
farmers. Infrastructure for the storage of seed security stocks at a centralized and decentralized level 
should be established. This can help to avoid the disruption of agricultural production and loss of local 
genetic material due to natural and man-made calamities. 

5.1.2 Institutional and policy-related constraints 

National seed policies are institutionally rather than farmer based. As is the case in most developing 
countries, national seed policies in most countries in the Near East and North Africa have been designed 
to promote national seed industries. Seed policies seldom focus on the informal seed supply systems 
developed by rural fanners who are often only considered as end users rather than producers. 

Seed policies are outdated in most countries. Although agricultural conditions in the region have 
changed considerably in the past decades, national seed policies remain the same. As agricultural sectors 
of a country or region develop, seed policies should be modified to reflect these changes. Changes may be 
related to policies in other areas of agricultural production, services in the seed sector, the infrastructure 
system and other factors affecting seed systems. 

Poor linkages between the sectors involved in seed production Most seed programs and donor 
interventions in the region have concentrated on promoting a seed production component. In addition, the 
long-term effectiveness of seed programs depends on the coordination of the various sectors involved 
including research, extension, seed production, the infrastructure systems, as well as farmers' 
participation. While in the past little attention has been given to ensure the cohcsivcness of these various 
components, efforts must be made to strengthen seed production activities 

Lack of or inefficient structures responsible for the planning and production of seeds. Most countries 
either lack a national structure responsible for the planning and production of seeds or have different units 
in relevant ministries to carry out seed activities. In situations where multiple institutions are involved in 
the planning and production of seeds, effective coordination of the various institutions and activities 
becomes a major undertaking. 

Inefficient extension services in most countries. Due to financial constraints, poor transportation, and 
lack of incentives to motivate extension agents, extension services are relatively ineffective. I-ack of 
adequate extension information is one of the main reasons for the low adoption rates of improved 
varieties. Extension should play a crucial role in training farmers in on-farm seed production and is 
therefore a prerequisite to the improvement of the informal seed system. Extension could raise awareness 
among farmers regarding the merits of the improved seed being introduced and work towards improving 
the ability of farmers to control the quality of seeds. A study conducted in Pakistan among farmers who 
adopted a new wheat variety revealed that 58% of farmers learned about the variety from other farmers, 
24% from extension services, 8% from seed depot, 8% from radio, and 2% from other sources (Heisey, 
1990). 

Lack of trained personnel. In the country reports, most countries in the Region viewed the lack of 
trained technicians as one of the major constraints to the development of their seed supply sector. This 
situation is attributed to a lack of resources and funds; in suitable facilities and institutions; a high attrition 
rate of trained staff; poor training materials: and technical staff in the region involved in seed production, 
testing, processing and storage often have inadequate training. 

Absent or inadequate seed laws and regulations in many countries. Seed legislation is non-existent in 
many countries while in others it is either outdated or not enforced. For example, seed quality control is 
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operational in a number of countries although only for some crops and for a small percentage of the total 
seed production. In the rest of countries the seed control system is inadequate or non-existent. 

Deficient pricing and marketing policies in some countries In many countries of the Region, seed 
marketing remains one of the weakest links in the seed supply chain, thus limiting fanners access to seed. 
Most countries support the involvement of private seed dealers to distribute certified seed including seed 
for important food crops. However, there are many countries in the region where seed prices are fixed and 
subsidized by the state. This approach to seed sales has made seed production financially unattractive to 
the private industries. There are still varying opinions within seed sectors and among countries on whether 
seed of important food crops should be subsidized. 

Inefficient seed distribution by the public sector. Despite efforts by NGOs to supply seeds to farmers in 
remote areas, the poor transportation infrastructures in most of the countries in the Near East and North 
Africa has been a major obstacle to the distribution of seeds. Farmers and local distributors participating in 
seed distribution have been observed to improve the availability of seeds to farmers. However, in the 
majority of countries where farmers are involved in seed multiplication, they are generally involved as 
contract farmers not as seed producer-sellers. 

Lack or weak collaboration within seed sectors and between countries. Communication among 
institutions involved in seed sector development within a country and between neighboring countries is 
crucial for the development of seed industries. There is a strong need for information transfer and sharing 
of lessons learned between institutions involved in the seed sector, which can be achieved through 
national and international networking. Activities may include the organization of conferences, workshops, 
and seminars. These activities may facilitate the establishment of linkages within and among countries of 
the region for the future exchange of information and research collaboration. With communication 
channels formulated, countries can learn from each other’s experiences and adapt strategies according to 
their specific country's' conditions. Furthermore, these networks can contribute to the formulation policies 
relating to the seed sector for the benefit of each and every participating country. In this regard. WANA 
has been established. Additional information may be obtained from the FAO Seed Review (FAO. 1994a) 
and other sources (FAO. 1996d). 

I.ow involvement in international seed trade organizations. For countries that wish to be involved in 
international seed trade, it is important to establish ties with international organizations such as ISTA, FIS, 
UPOV and OECD dealing, respectively, with seed testing, seed trade, variety protection and seed 
certification. Most countries in the region arc not members of these organizations. 

5.2 A Call for Action 

Given the present status of the seed sector in the region, it is clear that a major effort is needed to 
strengthen national capacities for improved seed production. Action is required at different fronts with the 
full participation of all stakeholders both in the public and private sectors and especially farmers and their 
organizations. The development of a national seed sector, which is primarily the responsibility of 
governments, would require co-operation based on comparative advantages among countries in the region. 

To guide future development of seed supply systems in a country, it is first necessary to evaluate their 
existing systems. An evaluation should focus on the general socio-economic status of the farming 
community, the level of development of the seed supply systems, and the existing infrastructure. The 
outcome of such a study, along with the consideration of major seed policy issues such as those elaborated 
in this document, could provide important guidelines when formulating policies and snategies for the 
development of national and regional seed supply systems. 
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5.2.1 Guiding principles 


It is of paramount importance for countries in the Near East and North Africa to create conditions 
conducive to the development of both the formal (public and private) and informal seed supply systems. 
Most governments have invested significant resources in the development of their formal seed supply 
systems. Eor instance, the public sector has been extensively involved in variety' development and seed 
production. However, the informal seed supply systems remain grossly neglected. It is, therefore, 
imperative that governments improve the linkages between the formal public and private sectors, variety 
development and seed production, and the informal on-farm and community-based seed systems (Jaffee 
and Srivastava, 1992). 

It is generally accepted that some degree of privatization in the seed sector is inevitable, but there are 
issues and questions that should be carefully considered by national authorities prior to privatization. 
These include the protection of the interests of small farmers, especially those living in harsh environment 
areas, as their mam subsistence commodities are unlikely to generate effective demand to warrant private 
investors’ interest. In areas W'here the private sector has a comparative advantage in relation to the public 
sector, any change in responsibility from the public to the private sector should proceed gradually. It 
should also be recognized that privatization requires administrative and legislative adjustments as well as 
different professional talents and managerial skills. 

There is relatively little known about the informal on-farm seed production systems throughout the region. 
Despite the fact that they are responsible for providing more than 80% of the seed produced in most 
countries of the region, the informal seed supply systems have been left out of government or donor 
efforts geared towards improving the seed sector in general. Governments should recognize the 
importance of the informal seed systems and introduce policies and necessary actions to stimulate their 
growth. 

Policy makers responsible for seed development in the region recognize the advantages of regional co- 
operation in achieving the development of national seed sector. In this regard, the on-gotng efforts carried 
out to enhance regional co-operation in seed production hy ICARDA, FAO, and others are highly 
appreciated in the region. Nonetheless, additional opportunities for collaboration should be explored at 
both regional and sub-regional levels. For instance, a number of areas in seed supply systems that require 
regional collaboration have already been identified by policy makers. 

Promoting seed systems development requires the establishment of legal and economic environments that 
attract a broad range of stakeholders in seed supply systems. Therefore, policy makers in the region have 
an important and complex task to identify rules and regulations that promote the development of seed 
supply systems (Tripp and Louwaars. 1998). 

There is a considerable need and to expand the production of high quality seed for major crops for which 
current national capacities are generally limited. For example, breeding work for food legumes in the 
region has received less attention than cereal. This has resulted in a lack of good food legume cultivars. 
The same also applies to pasture and forage species. It is reported that very few countries in the region are 
able to meet 10% of seed requirements of pasture and forage species. Also, despite favorable soil and 
climatic conditions for vegetable crop production in some countries, the availability of quality vegetable 
seeds are limited. This availability of vegetable seeds varies with species and cultivation systems. 
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5.2.2 Elements for a Plan of Action 


Countries vary in their farming systems, market-state of development, research capacity, and political 
organization. There is no uniform direction for seed system development for the entire region (Tripp and 
Louwaars, 1998). 

In the following section, a wide range of actions and measures to improve the performance of the seed 
sector are recommended. Obviously, these actions and measures do not necessarily apply equally to all 
countries in the region. It is therefore up to each country to adapt these recommendations and develop 
policies, reforms, and actions appropriate to their specific conditions. 

Facilitate a greater private sector involvement in areas where it has comparative advantage . In dealing 
with privatization and the question of how to proceed, three points need to be considered. First, the 
liberalization of the seed sector should be a carefully staged process. Any change in the public sector 
involvement in activities such as variety development, seed production, seed processing and marketing 
should be gradual and selective. Second, it should be recognized that on the part of government, 
privatization requires, considerable adjustments in administration and legislation. Third, privatization 
requires different skills and managerial approaches. 

Define clearly the respective roles of the public and private sectors and strengthen coordination between 
them . While the public sector in the Near East and North Africa has been extensively involved in variety 
development, most governments how recognize the critical need for the participation of the private sector 
involvement in plant breeding. In an effort to increase private sector activities, it is essential to; 

(i) develop legislation encouraging private seed sector involvement in plant breeding and guiding seed 
production. This should include the revision of legislation related to variety release and notification, 
quality control and seed certification, and the establishment of Plant Breeders’ Rights. Unless there is 
a variety protection law put in place and observed by the government, it is unlikely for private 
companies to become involved in variety development; 

(ii) provide private seed producers with access to the lines and varieties developed by the NARS, 
including access to breeder and/or foundation seed; 

( ni) facilitate the importation of gcrmplasm and certified seed when needed; and 

(iv) improve the seed market by developing varieties that fit farmers’ needs and strengthening extension 
services. This requires a good variety development program, farmer participation throughout the 
development process, intensive involvement of the national extension service, and effective 
distribution. 

Enhance efforts to increase the rate of adoption by farmers of improved varieties . The formal seed supply 
systems in the Near East and North Africa have a mutually dependent relationship with the research sector 
m the variety development phase. However, until varieties that correspond with farmers' needs, are 
produced and on-farm improved seed production is strengthened, the research system will continue to 
have little relevance to the informal seed supply systems in the region. Plant breeding efforts should be 
integrated into farming communities that possess the knowledge and genetic material in landraces that 
have been used and preserved for generations. In addition, farmers’ specific requirements and their 
reactions to newly released varieties should be integrated to the on-going selection process if on-farm 
testing is part of the program. 
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Ensure balanced variety development and seed production of major commodity crops . There is a need to 
enhance national capabilities in plant breeding and seed production and supply for a number of major 
groups of crops, which arc currently underdeveloped in almost all countries of the Near East and North 
Africa. These include certain cereal crops, most of vegetable crops, food legumes and pasture and forage 
species. 1 addition, greater attention needs to be given to crops used by small farmers and those adapted to 
harsher environments. The number of scientists and technicians working on these crops is presently very 
small. 

Maintain an efficient extension system . Extension should play a crucial role in training farmers in on-farm 
seed production and is therefore a prerequisite to the improvement of the informal seed systems. 
Extension work could focus on raising awareness among farmers regarding the merits of the improved 
seed being introduced and work towards improving the ability of farmers to control the quality of seeds. 
While the importance of extension services in the Near East and North Africa seed production is clear, 
maintaining an effective extension system requires significant ongoing resources. Therefore, all attempts 
should be made to make efficient use of extension services when it is most needed. To this end it is 
necessary that: 

(i) countries in the region recognize the critical role of extension services in the development of the seed 
sector and agricultural in general; 

(ii) development agencies and NGOs in agricultural extension be encouraged to participate; and 

(iii) the role of research in agricultural extension, which can lead to an increase in the efficiency of 
extension services, be strengthened. 

Enhance professional and technical capabilities . Well-planned and effectively executed training programs 
can considerably improve the skills and competence of technicians in different aspects of seed technology. 
Trained staff can then act as a vehicle for the transfer of technologies to farmers. This can be 
accomplished by: 

(i) launching graduate and postgraduate degree course programs in seed science and technology in 
collaboration with local universities; 

(n) initiating national and regional training centers; 

(iii) developing cost-effective local training programs; 

(iv) seeking international collaboration in the development of training modules; 

(v) providing domestic funds where available and seeking international financial support; 

(vi) launching in-service training courses on seed technology; and 

(vii) after assessing the needs and existing infrastructure in each country, provide fellowships for short- 
and long-term courses in developed countries. 

Ensure cost-effective use of high value land . The use of appropriate cropping systems and high seed 
production return arc key strategies in situations with limited land availability. These can be accomplished 
if the following approaches are adopted: 
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(i) produce varieties responding to most farmers' needs. This will increase the seed market if appropriate 
seed distribution and marketing strategies arc taken; 

(ii) develop price policies promoting seed production; 

(lit) encourage the use of quality seed and intensification of cropping systems through extension services; 
and 

(iv) develop policies promoting the availability of agricultural inputs including irrigation water to 
farmers. 

Introduce measures for more efficient seed distribution by the public sector . Despite substantial effort by 
NGOs to supply seeds to farmers in remote areas, the poor condition of the transport infrastructure in most 
of the countries in the region has been a major obstacle to the distribution of seeds. Farmers and local 
distributors participating in seed distribution have been observed to improve the availability of seeds to 
farmers. However, in the majority of countries where fanners are involved in seed multiplication they are 
generally involved as contract farmers not as seed producer-sellers. 

Easy control and low production costs have been the major advantages of centralized seed multiplication 
systems in the Near East and North Africa. However, due to the problem of accessibility to rural fanners, 
major costs have increased in seed handling and transport. It appears that by establishing seed outlets and 
markets in the proximity of farming communities, a decentralized system for seed multiplication would 
reduce these costs. Therefore, governments should develop decentralized strategies for seed multiplication 
and storage. Decentralized seed production systems can also play a major role in producing seeds of 
improved varieties, which require less intensive management. 

Another reason that storage has been established in centralized facilities is because sophisticated 
equipment and highly trained staff are readily available. Efforts should be made to provide appropriate 
equipment and technical assistance at a decentralized level, thus improving seed availability to farmers. 

Develop strategies for the conservation of plant genetic resources . Nearly all countries recognized in their 
WANA Country Reports that plant genetic erosion is a serious problem in the Near East and North Africa. 
According to these reports, plant genetic erosion is caused by the replacement of local varieties by 
genetically uniform high-yielding varieties, population pressure, overgrazing, and environmental 
degradation. The loss of traditional varieties, which have diverse characteristics, is reducing the gene pool 
available to breeders. Therefore, governments must institute strategies that ensure the conservation of 
plant genetic resources. However, it should also be recognized that the conservation of germplasm by 
itself is of no value if it is not used to develop new products and varieties, which will increase the yield of 
crops. As elaborated in FAO Global I’lan of Action (FAO, 1 996), governments should focus on: 

(i) in-situ conservation and development, which include surveying and inventorying plant genetic 
resources for food and agriculture, supporting on-farm management and improvement of plant 
genetic resources, assisting farmers in disaster situations to restore agricultural systems, and 
promoting in-situ conservation of wild crop relatives and wild plants for food production: 

( ii) ex-situ conservation including sustaining existing ex-situ collections; 

(ni) the use of plant genetic resources to promote sustainable agriculture and to develop new markets for 
local varieties and diverse plant products: and 
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(iv) promoting networks for plant genetic resources, developing early warning systems to monitor the loss 
of plant genetic resources for food and agriculture, expanding and improving education and training, 
and raising public awareness on the value of plant genetic resources. 

Take measures to institute seed strategic reserves . In most of the countries in the region, there is no 
storage of strategic reserves for use in emergency situations. In some countries, the storage of seed 
reserves is carried out in central locations by parastatal seed agencies, but only for wheat and barley and 
for a small percentage of the total seed requirements of farmers. Infrastructure for the storage of seed 
security stocks at a centralized and decentralized level should be established. This can help to avoid the 
disruption of agricultural production and loss of local genetic material due to natural and man-made 
calamities. 

Strengthen linkages between research, extension, and seed production . Most seed programs and donor 
interventions in the Near East and North Africa have been concentrated in promoting seed production. 
I lowever, the long-term effectiveness of seed programs depends, to a large extent, on the coordination of 
the various sectors involved including research, extension, seed production, the infrastructure systems, as 
well as farmers' participation. These factors should be treated as sub-systems in a holistic approach to 
technology generation and transfer in agriculture. Therefore, more attention should be paid at the planning 
stage to ensure the cohesiveness of these various components. External assistance should be designed t 
strengthen and compliment seed production activities. 

Explore opportunities for inter-country collaboration at both the regional and sub-regional levels . 
Opportunity may include the development of databases and common registries of farmers’ varieties and 
improved cultivars; harmonization of seed regulatory measures: and joint ventures in seed development 
and production, particularly of vegetable and forage crops. Other collaborative efforts may include the 
formulation of regional seed associations, possibly w ith sub-regional chapters and the establishment of a 
Regional Seed Council/Board or similar executive or consultative bodies to oversee and promote such 
regional endeavors. 

Participate actively in international seed related organizations . For countries wishing to be actively 
involved in global seed trade, it is important for them to establish ties with international seed organizations 
such as ISTA. FIS, UPOV and OECD working respectively on seed quality testing, seed trade, variety 
protection and seed certification. 


6. CONCLUSION 

National seed supply sectors of the Near East and North Africa are at various levels of development. 
Despite efforts by governments in the region, with assistance from private and international institutions, 
the seed supply sectors are currently far from meeting the seed needs of farmers. In order to address the 
constraints affecting the development of the national and regional seed supply that are presented in this 
document requires integrated efforts by all national and international stakeholders and institutions 
involved in seed supply and plant genetic resource management. This also requires that appropriate 
policies are established at all levels to facilitate seed investments in the region. 


In the Near East and North Africa, various regional seed and plant genetic resource networks have been 
established and are currently functioning in the region. These networks arc playing an important role in 
the development of the seed and plant genetic resource sectors. However, based on the analysis presented 
in this document, a mechanism or an advisory body appears essential to link national, regional, and global 
efforts and to guide investments for the sustainable development of the seed sectors. 
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ANNEX 


SUMMARY DATA OF THE SEED SECTORS IN THE NEAR EAST AND NORTH AFRICA 

In the following pages the countries have been grouped as follows: Algeria. Egypt, Libya Morocco. 
Tunisia, Afghanistan, Cyprus, Iran. Iraq, Jordan, Lebanon, Pakistan, Sudan. Syria, Turkey. Kuwait. 
Oman. Qatar, Saudi Arabia, United Arab Emirates, and Yemen 

For each country, when available, data are reported with respect to: the land, development of the seed 
sector, institutions involved in the application of plant biotechnology and plant genetic resources 
preservation. Data on the seed sectors countries have been obtained mainly from the FAO Seed 
Review 1989-90, FAO yearbook Production, WANA Country Reports. Data on biotechnology from 
data available at FAO, World Dank. GTZ, ICARDA. Data on germplasm collections from the FAO 
State of the World’s Plant Genetic Resources and Directories of Germplasm collection. IPGRI. 


ALGERIA 


The land 

South of the fertile lands on the Mediterranean coast lie the Tellian and Saharan Atlas mountain 
ranges, with a plateau extending between them. Further south is the Sahara desert, rich in oil, natural 
gas and iron deposits. Different altitudes and climates in the north make for agricultural diversity, with 
Mediterranean-type crops (vines, citrus fruits, olives etc.) predominating. 

Land use: arable 3%. forest 2%. pasture 1 3% other 82% 

Active Population employed in agriculture: 31.1% 

Agricultural production index: 1 00 ( 1 979-8 1 ), 95 ( 1 990) 

Food production per capita: 100(1979-81), 94(1990) 

Food import dependency: 71% 

Seed sector 

Plant breeding : Plant breeding research is performed at IDGC (Institut de Developpement des Grandes 
Cultures) on cereals, grain legumes and fodder plants. Improved varieties are tested by the IDGC, but 
there is no Seed Release Committee or Registration Service. 

Seed production is performed at the IDGC stations, pilot farms and by independent growers. 

Seed quality control : Seed quality control is performed for cereal and legume seeds by IDGC and by 
the Organisation Algerienne Interprofessionnelle des Cereales (OA1C). 

Seed marketinu and distribution : Controlled cereal and pulse seed is marketed by OA1C, while fodder 
and vegetable seed is marketed by ONAPSA. 

Application of plant biotechnology 

At the National Institute for Agricultural Research breeding programs are carried out on anther culture 
of durum and soft wheat and barley and on somatic embryogenesis in artichoke. At the Institute for the 
Development of Vegetable Crops, biotechnology focuses on in-vitro propagation of potato. At the 
National Agricultural Institute (INA, El Harrach, Algiers) tissue culture of potato, wheat and barley 
have been developed together with studies on nitrogen fixation and assimilation by chickpea and on 
the isolation of highly effective Rhizobium strains. At the “Houari Boumedienne” University of 
Science, research in molecular genetics (on Bacillus thuringensis and on yeast mitochondrial DNA) 
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arc performed in Ihc laboratory of Microbiology. At the National Agricultural Institute, biological 
nitrogen fixation in beans, broad beans, lentils and chickpea are being studied. 

Plant genetic resources 

The following Institutions are involved in germplasm collection: Institut de Developpement dcs 
Grandes Cultures (1DGC) in F.1 Harrach, dealing with: Hordcum vulgare, Sorghum bicolor, Aegilops 
spp., Triticum spp. 


EGYPT 


The land 

99% of the population live in the Nile valley and delta although this constitutes only 30% of the land. 
The remaining land is covered by deserts except for a few isolated oases. The floods of the Nile set a 
pattern for the country’s economic life thousands of years ago. There are several dams, the major one 
being the Aswan dam in the south. This has enabled farmers to add new crops such as cotton and sugar 
cane to the traditional cops; wheat, rice and com. 

l.and use: arable 3%, forest 0%, pasture 0% other 97% 

Population employed in agriculture: 38.6% 

Agricultural production index: 100(1979-81), 114(1990) 

Food production per capita: 100(1979-81), 123(1990) 

Food import dependency: 45% 

Seed sector 

Plant breeding . Plant breeding is carried out mainly by the Agricultural Research Center (ARC)b with 
additional limited contributions from the Food and Agriculture Council of the Academy of Scientific 
Research and technology', the Faculties of Agriculture of the numerous universities and more recently 
the private sector. 

Variety release . Variety release is the responsibility of the Agricultural Research Center (ARC) and 
the Central Administration for Seed (CAS). 

Seed production . The major seed producing organizations are: 

Public : Agricultural Research Center: cereals, grain legumes and vegetables. Central Administration 
for Seed: cereals, legumes, groundnut and cotton. Egyptian Agricultural Authority: vegetable and 
clover. Nobaria Seed Company: vegetables. 

Private'. Egyptian Agricultural Seed Co. (Giza): maize, sorghum: National Seed Company (Giza): 
maize and sorghum; Pioneer Seed Company (Cairo): maize and sorghum. 

Seed quality control : At present the law No. 53 of 1966 is cooperative and regulates production and 
distribution of all field and vegetable crops. The Central Administration for Seed is in charge of seed 
law enforcement. Three testing laboratory of CAS. at Giza, Tanta and Minia perform laboratory 
analysis in accordance with ISTA Rules. 

Seed marketing and distribution : Ihc Credit Bank in Cairo markets Most of the cereal seeds through 
co-operatives. Part of the vegetable seeds are imported and marketed by private merchants. 

Extension . Extension and promotion are tasks of the Ministry of Agriculture 
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Application of plant biotechnology 


Plant biotechnology research is carried out in the Cell Research Section of the Agriculture Research 
Center (ARC) in Giza, which is the Biotechnology Center in the Ministry of Agriculture. The mam 
objective of the Cell Research Section is to transfer agronomically desirable traits, such as tolerance to 
salt, drought and pests, between species or genera, utilizing the embryo rescue and tissue culture 
techniques. In spite of equipment and chemical supply limitations, some progress has been made. 
Callus initiation and generation ere started in commercial varieties of wheat, barley, maize, sorghum, 
rice, alfalfa and faba beans. Micropropagation was initiated in alfalfa and faba beans to produce 
mutants that are difficult to obtain somatically or sexually. Future research plans include the use of 
protoplast fusion for interspecific or intcrgencnc crosses that are impossible to achieve by 
conventional breeding methods, and work on drought and salinity resistance for wheat, rice and 
alfalfa, using callus, cell suspension and protoplast culture. 

Research activities at the Department of Genetics, Cairo University, include cloning of the Bacillus 
thuriitgiensis endotoxin gene. Other research projects include cloning o nitrogen-fixation genes and 
protein engineering of soybean and faba beans. Research of the Department of Horticulture at Zagazig 
University includes tissue culture techniques for the micropropagation of ornamentals, such as 
carnation and gladiolus. Future plans include the propagation of woody trees by tissue cultures and the 
development of virus-free, salt and drought tolerant plants. The Botany Department at Zagazig 
University is conducting research on cytogenetic in wheat, determining some important traits and 
protein fraction in wheat varieties by electrophoresis techniques. Planned projects include the 
induction of haploid plants in wheat and barley from culturing anthers and pollen gram. 

At Assiut University research by the Horticulture Department includes utilization of tissue culture 
techniques for hardening vegetable crops; and selection of salt and'or drought tolerance in the callus 
culture in garlic, followed by regeneration of the plantlets. At Assiut University, the Department of 
Genetics focuses mainly on Genetic systems governing the variability in a number of plant attributes 
that contribute to success under dry conditions. Another tissue culture laboratory for mass propagation 
of plants has been established at the Faculty of Agriculture in Al-Azhar University and deals with 
differentiation problems of maize and wheat. Tissue culture laboratories have also been established at 
the Desert Institute, Ain Shams University, and Al-Swiss University. The Egyptian Academy of 
Science and Technology signed an agreement with the United Nations Development Programme 
(UNDP) and United Nations Industrial Development Organization (UNIDO) for establishing a 
laboratory affiliated with the International Center for Genetic Engineering and Biotechnology based at 
Trieste. In 19X5 a Division of Genetic Engineering and Biotechnology was established at the National 
Research Center comprising six departments among which; molecular biology, microbial genetics, cell 
biology and plant tissue culture. 

Plant genetic resources 

There arc some financial and technical but no legal restrictions access to samples of genetic resources. 
The responsible organization is: Field Crops Research Institute, Agricultural Research Center (ARC) 
Giza, dealing mainly w'ith maize, but also with wheat, rice, barley, lentils, soybean, cotton, onion, 
clover. 
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LIBYAN ARAB JAMAHIRYA 


The land 

Most of the country is covered by desert: The only fertile lands are located along the temperate 
Mediterranean coast, where most of the population lives. There are no perennial rivers and rain is 
scarce. The country has major oil reserves. 

Population employed in agriculture: 12.6% 

Agricultural production index: 100(1979-81), 102(1990) 

Food production per capita: 100(1979-81), 102(1990) 

Food import dependency: 73% 

Seed sector 

Plant breeding : The main plant breeding institution is the Agricultural Research Center (ARC) with 
headquarters in Tripoli and a number of well distributed Regional Centers situated in the major 
agricultural areas. The major plant breeding activities are mainly for wheat and barley and some 
legume and vegetables crops. 

Variety release : Variety release is the joint responsibility of the Ministry of Agriculture and the 
Agricultural Research Center (ARC). 

Seed production : A number of organizations were in the past responsible for seed production including 
para-statal companies. Following a recent major reform of the seed sector, the prime responsibility for 
seed production has been vested on a newly established organization, namely: the National Center for 
Production and Propagation of Improved Seeds (NCPPIS). The production and propagation activities 
are earned out in the Center's facilities as well by contracts with farmers. 

Seed quality control : This will be the responsibility of NCPPIS in collaboration with the Ministry of 
Agriculture and the IRC. 

Seed processing : This will be the responsibility of NCPPIS. 

Seed storage : This will be the responsibility of NCPPIS. 

Seed marketing and distribution : This is the responsibility of NCPPIS with some activities carried out 
by private sector particularly in marketing vegetable seeds. 

Extension : Extension and promotion is the responsibility of the Ministry of Agriculture with increased 
involvement of the newly established NCPPIS. 

Application of plant biotechnology. 

A tissue culture laboratory was established in 1985 in the Regional Agricultural Research Center in 
the Fazan District. This laboratory is involved mainly in date propagation to obtain drought- and 
disease-resistant varieties. Explains have been produced and prepared for transfer to soil. 

Plant genetic resources 

Plant genetic resources collection and conservation activities go back to 1972 when collection 
expeditions were formed in collaboration with the then IBPGR and FAO. Accessions are kept in 
Regional Genebanks such the one in Bari. Italy. Plans are underway for constructing a Genebank in 
the Agricultural Research Center (ARC). 
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MOROCCO 


The land 

The country has a long, 800-km coastline influenced by the ocean. In the eastern part there are two 
mountain ranges (Atlas e Rif) covered with a barren steppe and inhabited by nomadic Berbers. In the 
foothhills lie irrigated plains where citrus fruit, vegetables and grain are cultivated. On the western 
slopes of the Atlas Mountains (grand Atlas and Anti-Atlas), cattle are raised and there are phosphate, 
zinc and lead mines. Along the coastal-plains grapes and citrus fruit are grown. 

In Morocco more than 57% of the population lives in rural areas where 68% of the population derives 
their income from agriculture. Drought affect more than 60% of the arable land and an increasing 
acreage is affected by salinization, mainly in the coastal and semi-arid zones, as well as in the oases. 

Population employed in agriculture: 33.1% 

Agricultural production index: 100 (1979-81), 125 (1990) 

Food production per capita: 100(1979-81), 124(1990) 

Food import dependency: 28% 

Seed sector 

Variety release: New varieties are registered by decree of the Ministry of Agriculture and Agrarian 
Reform on the proposal of the National Committee for Seed and Planting Materials Selection. Before 
release, the new varieties are tested in field for D.U.S. (Distinctness, Uniformity and Stability) and 
V.C.U. (Value for Cultivation and Use). Monitoring of the trials is assured by multi-disciplinary 
technical units in the various departments of the Ministry of Agriculture. 

The official Institution in charge of variety release and registration in the Official Catalog is Direction 
de la Protection dcs Vegetaux. des Controle des Sentences et des Plants (DPVTRF/scsp) in Rabat. 

Seed quality control . The Institution in charge of seed quality control is: Service du Controle des 
Semences et des Plants in Rabat. Production, monitoring and marketing of seeds and planting 
materials arc organized by Dahir (decree) N° 1.76.472 of 19 September 1977. The Seed and Planting 
Materials Monitoring Service is responsible for enforcing and updating regulations regarding 
production, control and certification of seeds and planting materials. Laboratory checks on seed 
quality are conforming to 1STA rules. Technical regulations governing control and certification are in 
accordance with OECD rules. 

Seed processing . Seed processing is performed by the SONACOS (Societe Nationale de 
Commercialisation des Semences) in its 13 processing centers. The main packaging material used is 
the 1 00-kg bag for cereals, 25 kg for maize and 50 kg or potatoes. 

Seed storage . Seeds are stored at the processing plant points and at the 340 sales points and 13 
SONACOS centers. 

Seed marketing and distribution . Marketing and distribution are carried out by SONACOS. 

Extension . Extension is earned out by SONACOS 

Application of plant biotechnology 

Several tissue culture laboratories have been established during the past 15 years. Among the most 
important are the following: Institut Agronomique et Veterinaire Hassan II, Rabat, which includes the 
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tissue culture laboratory in Agadir. Main activities are clonal mass propagation, recovery of pathogen- 
free plants, variety improvement using haploid plants, somatic embryogenesis and callus and cell 
suspension cultures for selecting stress tolerant genotypes. Other research activities concern drought 
tolerance in barley, Hordeum vulgare . using conventional and tissue culture techniques, including 
crosses between different genotypes, screening in vitro for drought tolerance, creation of haploid by 
crossing cultivars with H. bulbosum < an< i haploid embryo rescue. 

Faculty of Science at Mohammed V University in Rabat. Is concerned mainly with cereal and 
vegetable crop improvement through plant biotechnology techniques. Wheat plants are being produced 
through pollen, anther culture and somatic embryogenesis. Training courses in tissue culture are 
conducted at various research laboratories in Morocco in collaboration with regional and international 
organizations such as the Arab Union for Scientific Research Council, the Tissue Culture for Crops 
Project (TCCP). the United States Agency for International Development (USAID) and the l-'AO. 
Collaboration between Morocco, Algeria, Tunisia has resulted in a joint research effort concerned w ith 
propagating the date palm by in vitro techniques. 

Plant genetic resources 

The following Institutions arc involved in germplasm collection: Station Centrale des Plantes 
Fourrageres. Inslitut National dc la Recherche Agronomique (1NRA). in Rabat, dealing with: Arachis 

hypogaea, Cajanus cajan, Cicer arietinum, Lens culinaris, Vina Jabu. Phaseolus vulgaris, Pisum 
sativum, Vigna unguicolata • Sorghum and Millet Section. Institut National de la Recherche 
Agronomiqtie (INRA), Guich, Rabat, dealing with: g ea mays- 


SUDAN 


The land: 

Irrigated agriculture dominates the northern region of the Sudan and mainly confined to lands close to 
the River Nile and its tributaries. The Northern region is sparsely populated and intensively cultivated 
with wheat, date palm, citrus, mangoes and legumes. 

The central clay plains are densely populated. Farming systems include mechanized rainfed, 
traditional rainfed and irrigated agriculture. Crops include sorghum, sesame, groundnuts, vegetables 
and fruits. 

The western region is dominated by sandy soils and is sparsely populated. Crops include sesame, 
millet, groundnuts, sorghum, watermelon seeds and livestock raising. 

The Southern region is sparsely populated. Crops include tea. coffee, cocoa some fruits and livestock 
raising. 

Land Use: The main farming systems include pastures (32.5%), forests (53.3%), mechanized rainfed 
(5%) traditional rainfed (7.5%) and irrigated (1.7%). 

Population employed in agriculture 70%. 

Agricultural Production Index: 100(1970/80-1981/82), 113 (1995/96) 

Food Production per capita: 100 ( 1979/80-1981/82), 73 (1995/96) 

Food Import Dependency: 26% 

Seed sector: 

Plant breeding: The plant breeding program for release of improved varieties is an old research 
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program spread over the experimental stations of the Agricultural Research Corporation (ARC). Crops 
include wheat, groundnuts, sorghum, cotton and vegetables. The faculties of Agriculture of the 
University of Khartoum (crops include field crops and vegetables) and the University of Gezira (field 
and vegetable crops) also participate in this program. 

Variety release : Variety' releases involve several steps starting with the breeder, the variety release 
committee, etc. The variety releases require that an official catalogue be kept by the Seed 
Administration of the Ministry of Agriculture and Forestry (SAMAF). The variety release committee 
(membership of which is determined by the Minister of Agriculture) comes under the seed council and 
is headed by the Director of ARC. The breeder requesting the release of the new variety prepares a 
technical report. The variety must be superior to the currently produced varieties in at least one 
attribute and distinguishable from similar varieties. 

Seed production : Seed production has already been privatized. Organizations involved in seed 
production are private companies (7), business names and individuals (13) and governmental schemes 
(5). 

Seed quality control : Seed quality control is the responsibility of the SAMAF. Seed testing is carried 
out in three laboratories at Sennar, Hudieba and Gezira. Seeds are certified in accordance with the seed 
ACT (1990) and testing is done according to ISTA rules. 

Seed processing : Sixteen seed processing plants are available in Sudan (for all crops). 

Seed marketing and distribution : About twenty-four private companies, business names and 
individuals deal with seed importation, distribution and marketing. 

Extension : The national extension program is the responsibility of the Central Extension 
Administration of the Ministry of Agriculture and Forestry (head office in Khartoum). 

Extension Administrations are available in almost all states and are administratively part of the State 
governments. 

Application of plant biotechnology: 

Four tissue culture laboratories are available. Two laboratories belong to 
Medani in the Central region and the other in Mcrawi in the northern region), 
to the Islamic Development Company in Khartoum and the fourth belongs to 
the Central Region. 

Plant genetic resources: 

There is a gene bank in ARC for the collection, preservation, description and distribution of the 
genetic resources. 


the ARC (one in Wad 
One laboratory belongs 
the Gezira University in 


TUNISIA 


The land 

The eastern coastal plains are heavily populated and intensively cultivated: olives, citrus fruit and 
vineyards. The interior is dominated by the mountainous Tell and Aures regions populated by nomadic 
shepherds. The Sahara desert, in the south, gas phosphate and iron deposits, while dates are cultivated 
in the oases. 

Land use: arable 30 %, forest 4 %, pasture 19 % other 47 % 
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Population employed in agriculture: 20.6 

Agricultural production index: 100 (1979-81), 102(1990) Food production per capital: 100 (1997-81), 
96(1990) 

Food import dependency: 59 % 

Seed sector 

Plant breeding : The development of new varieties is performed at: INRAT in Ariana, lnstitut National 
Agronomique de Tunis in Tunis, Ecole Superieure d’l lorticulture in Chott-Mariem, Ecole Superieure 
d'Agriculture du Kef in le Kef and lnstitut de I'Olivier in Sfax. 

Variety release . The lnstitut National de la Recherche Agronomique de Tunis, as considered by the 
law 76-113 of 25 November 1976, keeps an official catalogue. The registration and acceptance of a 
new variety is registered by the Director of INRAT and on the advice of the Comite National 
Consultatif de Semences et Plant after D.U.S. (Distinctness, Uniformity and Stability) and VCU 
(Value for Cultivation and Use) trials. 

Seed production . The organizations involved in seed production are: CCSPS, COSEM, and GIL which 
deal with wheat, barley, trittcale, vegetables and potatoes. 

Seed quality control . The organizations responsible for seed quality are: Laboratoire de Controle et de 
Certification des Semences et Plants in Tunis, Laboratoire de Controle des Semences, le Krib Siliana. 
Seeds are tested in laboratories in accordance to ISTA rules. 

Seed processing . There are three private seed treatment plants in the country: COSF.M (cereals) 
CCSPS (cereals, legumes, forage and vegetables) GRAFOUPAST (forage). 

Seed marketing and distribution . Many organizations (about 48) import seeds. The main methods of 
transport used for seed marketing and distribution are trucks and trains. Jute bags, kraft paper and 
metal boxes are the principal packaging materials used. 

Extension . Extension is limited to field days organized by: Agence de la Vulgarisation et la Formation 
Agricole, Centre Technique des C'ereales. and Centre Technique de la pomrae de terre. 

During the field days the participants are asked to attend lectures, information sessions and to visit 
demonstration plots. 

Application of plant biotechnnlgv 

Active research into plant tissue culture for date-palm propagation is being conducted at the University 
of Tunis and at the Biotechnology Center in the National Institute for Scientific Research and 
Technology. Micropropagation of virus-free potato, vinegrapes strawberries and citrus is being 
conducted at the National Institute for Agricultural Research. 

Tissue culture techniques arc used in cereal breeding at the Laboratoire de Genetique et 
d'Amelioration des plants de 1'INAT to select for drought tolerance. Disease resistance and protein 
quality. (Calli induced from immature embryos and Double haploids are being used). 

Plant genetic resources 

The following Institutions are involved in germplasm collection: Laboratoire de Genetique, lnstitut 
National Agronomique de Tunisie (INAT), Ministere de l’Agriculture, Belvedere, Tunis, dealing with: 
Hordum vulgare, Pcnnisetum glam-urn, Triiictim spp lnstitut National de la Recherche Agronomique 
de Tunisie (INRAT). Anana. dealing with: Capsicum annuum, \-fordeum vulgare, Triticum sp. 
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AFGHANISTAN 


The land 

ITie country consists of a system of highland plains and plateaus, separated by east-west mountain 
ranges, which converge, on the Himalayan Pamir. The main cities are located in the eastern valleys. 
The country is dry and rocky though there are many fertile lowlands and valleys where cotton, fruit 
and grain grown. 

Land use: arable 1 2%. forest 3%. pasture 46% other 39% 

Population employed in agriculture: 52.1% 

Agricultural production index: 100 (1979-81), 95 (1987) 

Land use: arable 0%. forest 0%, pasture 8% other 92% 

Population employed in agriculture: 2,5% 

Seed sector 

Plant breeding . Plant breeding is carried out at the Agricultural Research Institute of Afghanistan 
(ARIA) of the Ministry of Agriculture in Kabul. This institute works with wheat, cotton, chickpea, 
sunflower, rice, maize, forage crops, vegetables and fruit crops. Most of the varieties recommended 
for cultivation have been selected abroad or at ICARDA. 

Variety release . Cultivars, including introductions, arc tested in multilocational yield trials. They are 
released after superior performance has been identified. The Official Release Committee consists of 
the President of ARIA, breeders and representatives from the Seed Agency and Agricultural 
Extension. ARIA is responsible for variety registration. 

Seed quality control . There is no seed legislation or seed law in force. The Certification Unit of the 
Agricultural Extension Department, in Kabul, is the Seed Certification Agency. laboratory tests are 
performed according to 1STA rules. The Seed testing of wheat, cotton, maize, alfalfa, potato and 
vegetable crops is done by the Seed Quality Control Institution: Improved Seed Enterprise (ISE), in its 
four testing laboratories. The ISE purchases the seed from government research farms and contract 
seed growers if the seed lots meet the minimum standards. 

Seed production . ISE produces seed of wheat, cotton, maize, forage crops, potato, oilseed crops, 
vegetables and fruit planting materials at its own farms. The other major seed producing organization 
is the Agriculture Research Institute in Kabul. 

Seed processing . The main processing plant in the public sector is the ISE, Badam Bagh seed 
Processing Plant in Kabul. The main processing plant for foundation whet seed is ISE, Dural Aman 
Wheat Seed Processing Plant in Kabul. 

Seed storage . Seed storage is mainly performed by the public sector in 1 1 stores. On-farm storage of 
potato, garlic and other root crops, using earth built storehouses is carried out. 

Seed marketing and distribution . Seeds are mostly sold through the Finance and Store Section of ISE. 
'ITie most common seed packages are jute bags (50-kg capacity) for wheat and plastic bags (100 to 500 
g capacity) for vegetables. Credit supply is through the Agriculture Bank. 

Extension . There are no policy measures to affect foreign trade in seeds. Seed is promoted by ISE, 
Agricultural Extension Department and ARIA through radio and television bulletins and 
demonstrations of new improved varieties on farmers' fields and research stations. 
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Plant genetic resources 


The following Institutions are involved in germplasm collection: Crop Germplasm Unit, Crop 
Improvement Division, Plant Research and Soil Science Department. Darul Aman Agriculture 
Research Station. Ministry of Agriculture. Kabul, dealing with: Ciccr arietinum. Vicia faba, Vicia sp„ 
Phaseolus vulgaris, l’isum sativum. Vigna radiata. Plant Genetic Resources Unit, Ministry of 
Agriculture and Land Reform. Darul Aman Research Station, Kabul, dealing with: llordeum vulgare, 
Oryza sativa, Triticum spp„ 

Zea mays. Brassica juncea. 


CYPRUS 


The land 

Once a part of continental Europe, the highland of Cyprus is located in the eastern Mediterranean, 
close to Turkey. Two mountain ranges - the Troodos in the southwestern region, and the Kyrenia in 
northern Cyprus - enclose a fertile central plain. The temperate Mediterranean climate, w ith hot and 
dry summers and mild rainy winters, is good for agriculture. 

Land use: arable 17%, forest 13%. pasture 1% other 69% 

Population employed in agriculture: 1S.8% 

Agricultural production index: 100(1979-81). 103(1990) 

Food production per capita: 100(1979-81). 103(1990) 

Seed sector 

Plant breeding . The Institution in charge of plant breeding is the Agricultural Research Institute (ARI), 
in Nicosia, dealing with cereals, grain legumes, vegetables, potato. There are no laws or regulations 
regarding Plant Breeding Rights. 

Variety release . The present seed law does not include any regulation for variety registration. However 
w ithin the Department of Agriculture there is a Seed Committee, which decides on the release of a 
new variety, selected by the ARI. A new seed law has been drafted which includes administrative and 
technical procedures for the registration of new varieties. This draft law is expected to be passed in the 
near future. At present there is no agency for variety registration. 

Seed quality control . The Department of Agriculture administers the seed law, in force since 1947 and 
updated in 1954. Seed certification schemes arc currently in operation for cereals, forage crops and 
vegetables, but are not regulated by seed laws. These schemes follow the normal procedures, w ith 
inspection of the seed crops, control plots and seed testing. The Seed Certification Agency is the 
Agronomy Section (Seed Testing Laboratory) of the Department of Agriculture, which is a member of 
ISTA since 1976 

Seed processing . Seed processing is carried out by the following organizations: Seed Production 
Center. Department of Agriculture, Nicosia: Co-operative Carob Marketing Federation Paphos Ltd. 
Paphos; P. Samaras Import-Export Ltd.. Nicosia; Frixos Constantinou and Son Ltd., Paphos: Andreas 1 
Kostekoglou. Nicosia. 

■Seed marketing and distribution : The organization involved in seed marketing control is the 
Department of Agriculture in Nicosia. Seed Marketing Organizations include the following: Seed 
Production Center. Department of Agriculture, Nicosia; Co-operative Carob Marketing Federation 
Paphos Ltd.. Paphos; P. Samaras Import-Export Ltd., Nicosia; N.K. Shacolas Ltd., Nicosia; Spyros 
Stavnmdes Chemicals Ltd., Nicosia; Central Co-operative Bank, Nicosia; Demetres Soukiouroglou 
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Ltd., Nicosia; Lambrou and Zorlakis. Nicosia; Petros G. Mavrikios, Limassol; Seed packaging 
material used are jute bags (cereals) and polypropylene bags. Transportation of seeds during marketing 
and distribution is by trucks and cars. 

Extension . Extension is performed by the public sector (Department of Agriculture) as well as by the 
private sector and includes organization of field days, establishment of demonstration plots, radio and 
TV programs, and advisory leaflets. 

Plant genetic resources 

The following Institutions are involved in germplasm collection: Agricultural Research Institute (ARI) 
Athalassa. Nicosia, dealing with: Cicer arietinum. Lens culinaris, Vicia fabe, Vicia spp., Hordeum 
vulgare, Aegilops spp., Triticum durum. 


ISLAMIC REPUBLIC OE IRAN 


The land 

Central Iran is a steppe-like plateau with hostile climate, surrounded by desert and mountains (the 
Zagros on the western border and the Elburz to the north). Underground water irrigates the oasis 
where many varieties of grain and fruit trees are cultivated. The shores of the Caspian Sea are more 
humid and suited to tropical and sub-tropical cops (cotton, sugar cane and rice). 

Land use: arable 1 1.2%, forest 8.1%, pasture 54% other 26.7% 

Population employed in agriculture: 23.5% 

Agricultural production index: 100 (1979-81), 97 (1990) 

Food production per capita: 100 (1979-81), 97(1990) 

Seed sector 

Plant breedinu . The major organization responsible for plant breeding is: Seed and Plant Improvement 
Institute (SPII) in Karaj 

Variety release . The responsibility for variety evaluation, registration and introduction lies with the 
Seed and Plant Improvement Institute. There is an Official Release Committee composed of heads of 
research institutes. 

Seed production . Seed research is carried out at the Seed and Plant improvement Institute in Karaj. 
This institute is the main public seed producing organization. 

Seed quality control . There is a seed law in preparation, but no seed law' currently in force. The 
responsible organization is the Seed Production and Control Division. Seed and Plant Improvement 
Institute in Karaj. ISTA rules are followed for seed testing; IRAN has been affiliated to ISTA since 
1974. 

Seed marketimi and distribution . The main public marketing agency is the Agricultural Support 
Services Company in Teheran 

Plant genetic resources 

The Institutions involved in germplasm collection include: Plant Genetic Resource Division, Seed and 
Plant Improvement Institute (SPII), Agricultural Research. Education and Extension Organization, 
Ministry of Agriculture in Karadj dealing with Pisum spp. Lens spp. Cicer spp. Medicago spp. 
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Trifolium spp. Vicia spp. Lotus spp, Aegilops spp, Aegilops spp, Trilicum spp, Agropyron spp, Secale 
spp. Arena spp. Sorghum spp. Daucus spp. Solanum spp, Allium spp, Brassica spp, Pistacia spp. 
Amygdalus, Amygdalus spp. Pyrus spp. Primus spp, Vitis spp. Ficus spp, Cucumis spp. Juglans regia 


IRAQ 


The land 

The Mesopotamic Region, between the rivers Tigris and Euphrates in the centre of the country, is 
suitable for agriculture and contains most of the population. In the mountainous areas in the north 
there are important oil deposits. In Lower Mesopotamia, on the Shatt-al-Arab channel, where the 
Tigris and the Euphrates merge, fifteen million palm trees produce 80% of the world’s date. 

Population employed in agriculture: 17.7% 

Agricultural production index: 100 (1979-81), 91 (1990) 

Food production per capita: 100 (1979-81), 92(1990) 

Seed sector 

Plant breeding . Agricultural research centers including SBAR, 1PA, IAE. and Agricultural Universities 
have the responsibility to produce new varieties, test the imported varieties, maintain the parental 
materials of existing varieties and produce foundation seeds. 

Variety release . The crop area under improved varieties is less than 1%. There are no formal 
arrangements on variety evaluation and registration. 

Seed quality control . Regulations for seed production, testing and certification were issued by the 
Supreme Agricultural Council in 1974. A State Board for Seed Testing and Certification (SBSTC) was 
established in 1994 as the authorized organization responsible for seed quality control in the country. 
The seed testing and certification Centers include Abu Ghraib (Baghdad), Kut (Wassit), Mosul 
(Ninaveh). Seed testing is performed according to ISTA Rules. 

Seed marketing and distribution . Seed industry is comprised of three companies, two of which are 
state owned and the third is partially owned by the state. Seed is distributed is through government 
stores network. 

Application of plant biotechnology 

In view of the importance of the date palm in Iraq, tissue culture laboratories were established in 1979 
in the Agriculture and Water Resources Research Center and at the Genetic Engineering and 
Biotechnology Scientific Research Center, for the purpose of improving plant production. Similar 
laboratories were set up at Basra and Musul Universities and at the Ministry of Agriculture, the later in 
collaboration with FAO. for the propagation of commercial crop species such as potatoes and fruit 
trees. Research at the Faculty of Agriculture and Biology in the Nuclear Research Center concerns the 
establishment of optimal conditioas for the transfer of in vitro regenerated date palms to the soil. Date- 
palm propagation by tissue culture is being studied at research institutions and universities in Baghdad 
and Basra and lettuce has been propagated by tissue culture at the Department of Biology. Mosul 
University. 

Plant genetic resources 

Gcrmplasm collections are responsibility of the Plant Genetic Resources Unit, Agricultural Research 
Center (ARC). Ministry of Agriculture and Agrarian reform, Abu-Ghraib, Baghdad, dealing with: 
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Cicer arietinum. Viciafaba, Vigna spp. Hordeum bulbosum. Hordeum \nlgarc. Hordeum spp.. Or\~a 
saliva. Sorghum bicolor. Aegilops spp.. Zea mays. Brassica spp.. Raphanus spp.. Abelmoscus 
escutentus, Cucumis spp.. Cucurhita spp., Lycopersicon tycopersicum. Solarium melongena. Damns 
carota. Spinacia oleracea. There arc no restrictions on access lo samples of genetic resources. 


JORDAN 


The land 

75% of the country ts a plateau, which is part of the Arabian desert. 600 to 900 m in altitude. The 
western part of this plateau has a series of cleavages at the beginning of the great Rift Fault, which 
crosses the Red Sea and stretches into cast Africa. In the past, these fissures widened the Jordan River 
valley and formed the steep depression, which is now the Dead Sea. The area is suitable for agriculture 
though the climate tough, except along the shores of the Red Sea. As most of the country is made up 
of dry steppes, farming is limited to cereals (wheat and rye) and citrus fruits. Sheep and goats are also 
bred. 

Agricultural production index: 100 (1979-81), 108 (1990) 

Population employed in agriculture: 4.6% 

Land use: arable 4%, forest 1%. pasture 9%. other 86%. 

Food production per capita: 100 (1979-81 ), 108 1990) 

Food import dependency: 85% 

Seed sector 

Plant breeding . Plant breeding is performed at the Research and Extension Department, Ministry of 
Agriculture (Amman) for wheat, barley and tomato. Faculty of Agriculture. University of Jordan 
(Amman) for wheat, barley, chickpea and lentil. Faculty of Biology. Yamrmouk University (Irbid) for 
wheat. 

Variety release . Variety release and registration for wheat, barley, chickpea, lentil and vegetables is 
the responsibility of the Research and Extension Department, Ministry of Agriculture. 

Seed quality control . Quality control is performed by the Development Department. Field Crop 
Section. Ministry of Agriculture (Amman) 

Seed marketing and distribution . Seed is marketed trough the Ministry of Supply, through various 
private companies and the Jordan Co-operative Organization. 

Application of plant biotechnology 

The Higher Council of Science and Technology is making plans to establish a national council for 
biotechnology, responsible or all research and development in this field. A Committee has been set up 
for food and agriculture. Plant production research is related mainly to conventional breeding and 
collection and evaluation of cereal genetic resources, with emphasis on collating germplasm of barley 
and durum wheat for possible use in breeding for environmental stress tolerance. A collaborative 
research program evaluating wild emmer (Tritieum dicoccoidcs) is planned, mainly to assess genetic 
variability for morphological and agronomic traits in the wild emmer wheat collection in Jordan and 
its range of tolerance to drought stress. 

Plant genetic resources 

Organizations involved in germplasm collections are Research and Extension Department. Ministry' of 
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Agriculture (Amman) for wheat and barley. Department of Forest and Ranges. Ministry of Agriculture 
(Amman) for grasses and legumes. Faculty of Agriculture, Department of Plant production. University 
of Jordan (Amman) for wheat, barley, chickpea and lentil. Faculty of Biology, Yarmouk University 
(IrbicJ) for wheat. 


STATE OF KUWAIT 


The land 

The surface topography of Kuwait is generally from flat to gently rolling desert plain, broken by 
occasional low hills, scarps depressions and wadis. The land level rises from zero m at the shores of 
the Arabian Gulf to 300m at the southwest of the country. The soils of Kuwait are predominantly 
sandy of eolian and alluvial origin. 

Climate: dryness and extremely high temperatures characterize the climate of Kuwait in summer and 
short mild winters. The average annual rainfall: The country receives a total of about 1 10mm, usually 
in winter between November and May, however occasional showers may fall in October. 

Land Use: Based on the total lad area, the urban and industrial areas represent about 3.7%, Rangeland 
70%, (Agriculture + Parks) 5.3% and other 20%. (Soil Survey for the State of Kuwait Project phase 1, 
1998) Population employed in Agriculture: 0.7% of total population 
Food import dependency: about 90% 

Seed sector 

Plant breeding : Local plant breeding of tomato, melon, squash, pumpkins, water melon and okra is 
carried out by The Public Authority For Agriculture and Fish Resources (PAFF). 

Variety release : There are no formal procedures for variety Release or registration testing and release 
of new varieties is performed by PAFF. 

Seed production : No seed producing organizations are present. 

Seed quality control : There are regulation of the agricultural quarantine and decision for the 
phytosanitary regulation for importing and manipulating seeds and seedlings. 

Seed marketing and distribution : Seeds are imported and distributed through authorised establishments 
and companies after testing by PAFF. 

Application of plant biotechnology 

In Kuwait, agricultural research was pioneered by PAFF particularly concerning protected agriculture 
and hydroponics. Plans are underway for establishing tissue culture laboratory at the Kuwait Institute 
for Scientific Research. A national plan for biotechnology and genetic engineering is being prepared in 
collaboration with UNIDO. This includes a plant biotechnology programme to develop drought-and 
salt resistant plants through genetic engineering techniques and micropropagatc ornament plants, 
legumes and date palms through tissue culture and other advanced biotechniques. 

Plant genetic resources 

The institution involved in germplasm collection is (PAAF), dealing with melons, pumpkins and 
squash. 
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LEBANON 


The land 

One of the smallest Middle East countries, Lebanon has a fertile coastal plain with a mild 
Mediterranean climate, making it rainy in the winter, where most of the population lives. Between two 
parallel mountain ranges (Lebanon Mountains and Anti-Lebanon Mountains) with temperate forests 
on their slopes, lies the Bekaa Valley with a very fertile soil rich of alluvional deposits. Along the cost 
vineyards, wheat, cotton, olive and orange plantations provide food for the population and some of the 
raw materials for the country's small-scale manufactures. 

Land use: arable 29%, forest 8%, pasture 1%, other 62%. 

Population employed in agriculture: 7% 

Seed sector 

Plant breeding . Plant breeding work is carried out at Agricultural Research Institute, Beirut; American 
University of Beirut, Beirut. 

Variety release . The Ministry of Agriculture, the Agricultural Research Institute and the Cereals and 
Sugar Cane Office are responsible for evaluating and releasing new varieties. There are no restrictions 
in importing seed except for wheat and barley for which the public sector has its own seed production 

system. 

Seed production . The Agricultural Research Institute produces pre-basic and basic seed of winter 
cereals and the Ministry of Agriculture controls production of registered and certified seeds. 

Seed quality control . The Agricultural Research Institute and the Cereals and Sugar Cane Office have 
in charge seed testing, which is performed following ISTA Rules. Seed legislation was introduced in 
1 974 but is not fully implemented. 

Seed marketing and distribution . The Cereals and Sugar Cane Office is the only official body 
responsible for cereal seed marketing. Seeds of other crops are imported by the private sector (about 
30 importers are present). 

Extension . Currently, the private sector is much more active in seed promotion than the official 
service. 

Plant genetic resources 

The following bodies are concerned with plant genetic resources: Agricultural Research Institute 
(Beirut) for cereals; American University of Beirut (Beirut) for pulses. There are no restriction on 
access to samples. 
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OMAN 


The land 

Oman occupies a strategic position on the southeastern edge of the Arabian Peninsula and flanking the 
Gulf of Oman, where oil tankers leave the Persian Gulf, It is separated from the rest of the peninsula 
by the Rub and Khali desert, which stretches, into the center of the country. Nomadic local groups 
now co-exist with petroleum and natural gas exploitation. Favored by ocean currents, the coastal 
regions enjoy a better climate. Monsoon summer rams fall in the north. 

Land use: arable 0%, forest 0%, pasture 5%, other 95%. 

Population employed in agriculture: 36.3% 

Food production per capita: 1 00 ( 1 979-8 1 ), 96( 1 990) 

Seed sector 

Plant breeding . Plant breeding of wheat, barley, and chickpea are performed at the Agricultural 
Research Center of the Ministry of Agriculture and Fisheries (Muscat). Selection of local varieties is 
carried out in other crops such as cowpea, sorghum, and berseem. 

Variety release . Material from international trials and nurseries, particularly ICARDA is tried at 
several locations including farmers' fields. Following the trials, the Official Release Committee of the 
Department of Agricultural Research releases superior varieties. 

Seed production and supply . The Government carries out seed production, particularly for wheat and 
barley. The seed is purchased from farmers at an incentive price and treated and stored in Government 
warehouses, ready for distribution to farmers, free of charge, in the following season. 

Seed quality control . There is no specific seed legislation. The Department of Agricultural Research 
maintains a seed testing facility, mainly of germination tests, at the Rumais Research Station. 

Seed storage . Two public seed store of 5 and 10 ton capacity are present in the country. 

Application of plant biotechnology 

No information is available. 

Plant genetic resources 

In collaboration with IPGRI, germplasm of local landraces were collected and stored in the country or 
in ICARDA. Wild relatives of wheat and barley were collected from the mountain areas. Collections 
of wheat, sorghum, millet, faba beans, chickpeas, cowpeas, lucerne and tobacco are held by the 
Department of Agricultural Research, Ministry of Agriculture and Fisheries, Ruwi. Muscat. 


PAKISTAN 


The land 

Located between 23 & 37 North and 61 & 75 East. High mountains (Himalayas) in the north-east with 
heavy rainfall, mostly in summers, Hindu Kush Mountains in the west that are mostly dry and receive 
w inter rainfall, irrigated Indus plain covering the provinces of Punjab and Sindh that is the mainstay of 
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national agriculture. Mostly arid with hot dry deserts of Cholistan in Punjab and Thar. In Sindh there 
is extensive irrigation system with 4 large dams and numerous barrages. 

Land use; Geographical area 79.6 mha. cropped area 22.2 mha (28%) of which 81% is irrigated, 
forests 4.5%. Main crops are wheat, rice, cotton and sugarcane. Agriculture sector 25% of GDP. 45% 
labour force employed in agriculture, mam industries and exports agriculture based. Exports rice and 
cotton; imports wheat, edible oil and tea. 

Seed sector 

Plant breeding; Overall co-ordination of plant breeding research by PARC and PCCC (cotton only). 
Research undertaken by the provincial agricultural research institutes at Faisalabad (Punjab), Tando 
jam (Sindh), Sariab (Baluchistan) and Tarnab (NWFP). agricultural universities of Punjab. NWFP and 
Sindh, and the Atomic Energy Agricultural Research Centers. Mam breeding effort on wheat, rice, 
cotton, sugarcane and pulses. Close association with concerned CGIAR centers, which also supply 
germplasm. Little research in developing hybrids. 

Variety release : Elaborate procedure. Breeders submit seed samples to National Seed Registration 
Department to determine distinctness, uniformity and stability (DUS). Simultaneously the variety 
evaluation committee determines value and cultivation use (VCU). Varieties meeting DUS and VC'U 
requirements released by the provincial seed councils if limited to individual provinces or by the 
National Seed Council if intended for cultivation in several provinces. 

Seed production: In the public sector, the Punjab Seed Corporation, Sindh Seed Corporation, and the 
Agriculture Development Authority in NWFP responsible for seed production. Seed multiplication of 
approved varieties done through contract growers and on government farms Seed quality control; 
Federal Seed Certification Department responsible for quality control. Genetic purity of the crop 
checked in the field and purity of seed in the laboratory. Research institutions are responsible for the 
quality of pre-basic and basic seed while FSCD is responsible for controlling the quality of certified 
and approv ed seed sold domestically and the exported and imported seed. 

Seed processing : Mainly in the public sector plants at Sahiwal and Khanewal in Punjab and Sakrand in 
Sindh. Private sector seed producers mostly in cotton. Multinationals - Cargill and Pioneer produce 
hybrid maize and fodder and process in their plants. 

Marketing and distribution: Punjab Seed Corporation distributes seed through 1064 outlets-827 seed 
dealers, 30cooperatives. 15 sale points and 192 sale depots of Punjab agriculture and supplies 
organization; Sindh Seed Corporation has 89 sale outlets, ADA in NWFP has 50 sale points 
throughout the province In Baluchistan, seed is sold directly to the farmers by the Extension wing and 
the research institutes. Multinationals and private sector seed companies sell their seed through their 
designated agents and directly from their outlets. 

Extension : No special organization for dissemination of information in improved seed. Agriculture 
extension departments mostly promote the use of improved varieties. Virtually no research in seed 
physiology, processing and seed treatment. Extension wing lays out variety demonstration plots of 
important crops for farmer education. 

Application of plant biotechnology 

Research in plant biotechnology especially the use of tissue culture for propagation and variety 
improvement and genetic engineering is done at the Center of Excellence in Molecular Biology, 
Punjab University, Lahore and the nuclear Institute for Biotechnology and genetic engineering, 
Faisalabad. National Agricultural Research Center. Islamabad also undertakes research in tissue 
culture to improve several crop species. Main emphasis in crop biotechnology on cotton, rice, 
sugarcane, chickpea, date palm, potato and other vegetable crops. 
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Plant genetic resources 

Collection, preservation, evaluation and maintenance of plant genetic resources are the responsibility 
of the National Bureau of Plant Genetic Resources of the PARC, which has, elaborate facilities for 
seed preservation. 


QATAR 


The land 

The country consists of the Qatar peninsula, on the eastern coast of the Arabian Peninsula in the 
Persian Gulf. The land is flat and the climate is hot and dry. Farming is possible only along the coastal 
ship. The country’s mam resource is its fabulous oil wealth on the western coast. 

Land use: arable 0%. forest 0%. pasture 5%. other 95%. 

Population employed in agriculture: 2.8% 

Seed sector 

Plant breeding . The local plant breeding Institution is the Department of Agricultural and Water 
Research in Doha. Imported material of wheat, barley, alfalfa, sorghum, millet and some vegetables is 
screened for local use. 

Variety release . At the Department of Agricultural and Water Research a list of recommended 
varieties of wheat, barley, sorghum, pearl millet is present. 

Seed quality control . There is no seed legislation in force 

Seed storage . Seed storage facilities are limited due to the relatively low quantities of seed produced. 
In the country there are presently two public seed stores, one for wheat (10-t capacity) and one for 
barley (50-t capacity). 

Seed marketing and distribution . Market is free and open. 

Application of plant biotechnology 

No information available. 

Plant genetic resources 

No programs on local genetic resources preservation arc earned out. All genetic resources are 
imported from CIMMYT, ICARDA, and ACSAD as active collections for evaluation and 
multiplication under local conditions. 
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KINGDOM OF SAUDI ARABI A 


The land 

I he vast Arabian Peninsula has two major desert regions: the An Nefud in the north, and the Rub al- 
Khali in the south. Between the two lie the Ncjd massif, of volcanic origin, and the plain of El Hasa, 
the country's only fertile region, where wheat and dates are cultivated, thanks to a scanty rainy season. 
The country's cultivated land amounts to less than 1%; about 90% of the agricultural products 
consumed are imported. Oil is the main source. 

Land use: arable 1%, forest 1%, pasture 40%, other 58%. 

Population employed in agriculture: 35.8% 

Food production per capita: 1 00 ( 1979-8 1 ), 236( 1 990) 

Food import dependency: 87% 

Seed sector 

Plant breeding . Plant breeding work is carried out at: the Agricultural Research Department of the 
Ministry of Agriculture and Water (Riyadh) on wheat, barley, sorghum, maize, soybean and potato. 
The National and Agriculture and Water Research Center (Riyadh) on melons and watermelons. 

Variet y release . New varieties of wheat and barley are selected by the Agricultural Research 
Department in the Ministry of Agriculture and Water (NAERC) and tested by the Gram Silos and 
Flour Mills Organizations (GOSFM). Import of wheat seeds is subject to regulations issued by the 
Ministry of Agriculture and Water after consultation with the Wheat Board of the NAERC and the 
GOSFM. For evaluation of new cultivars of melon and watermelon the regulations of the American 
Society for Horticultural Science are followed. Although no official release committee is present, the 
Ministry of Agriculture and Water makes recommendations concerning the cultivars more suited for 
the country. 

Seed production . The main seed production organization for wheat and barley is the National Seed of 
Agriculture Service Co. (Riyadh). 

Seed quality control. The competent organization for supervising seed quality control is the National 
Agriculture and Water Research Center (NAWRC) of the Ministry of Agriculture and Water in 
Riyadh. AOSA and 1STA Rules for testing seeds are followed. 

Seed processing . The main seed processing plants arc in the private sector under the National Seed of 
Agriculture Service Co. 

Seed storage. Some stores of the public as well as the private sector are available for storage of wheat, 
barley and potato. 

Seed marketing and distribution. The larger local seed marketing companies for wheat and barley are: 
National Seed and Agriculture Service Co. (Buther). Hail Agriculture Development Company 
(Hadco). The National Agriculture Development Company (Nadec). Tabuk Agriculture Development 
Company (Tadco). Al-Gasseem Agriculture Company (Al. Gasseem). Ash-Shanqiah Agriculture 
Development Company (Shadco). Al-Jouf Agriculture Company (Al-Jouf). 

Extension. The main organization involved with seed promotion is the Agricultural Research 
Department and the Agricultural Extension Department. Ministry of Agriculture and Water, which 
organizes training courses. 
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Application of plant biotechnology 

The Date-Palm Research Center at King Faisal University. Hofuf, conducts extensive advanced 
research into date-palm propagation through cell and tissue culture. Several reports dealing with date- 
palm tissue culture have been published in the ten years in national and international Conference and 
Symposium Proceedings. At King Saud University in Riyadh, experiments were carried out on in vitro 
micropropagation of plants such as pomegranate and on the propagation of medicinal plants. A tissue 
culture laboratory has been set up in the Ministry of Agriculture and Water in Riyadh. Its research will 
focus on micropropagation of major crops such as date palm, potato and wheat. At present a national 
biotechnology advisory group with the participation of government agencies, industry and universities, 
as well as the Arab Gulf University in Bahrain, is setting up. Its main tasks are to initiate and co- 
ordinate a biotechnology program, to develop a biotechnology information base for Saudi Arabia, to 
organize training programs and workshops on specific aspects of biotechnology, and to promote 
interaction between various disciplines and industry. 

Plant genetic resources 

No Institutions involved in programs on local genetic resources preservation are known. 


SYRIAN ARAB REPUBLIC 


The land 

To the west, near the sea. lies the Lebanon mountain range. To the south there are semi-desert plateaus 
3nd to the north low plateaus along the basin of the Euphrates River. Farming - grains, grapes and 
fruits - is concentrated in the western lowlands that receive sufficient rainfall. In the south, the 
volcanic plateaus of the Djebel Druzc are extremely fertile farmlands, some as the oases surrounding 
the desert, the main one being that of Damascus. Cotton and wool are exported. 

Land use: arable 30%. forest 4%, pasture 43%, other 23%. 

Population employed in agriculture: 21.8% 

Agricultural production index: 100 (1979-81), 83 (1990) 

Food production per capita: 100 (1979-81), 82(1990) 

Food import dependency: 29% 

Seed sector 

Plant breeding. Plant breeding is the responsibility of the Directorate of Agricultural Scientific 
Research (DASR), Douma, Damascus, and it is focused on the following crops: wheat and barley, 
maize, chickpea, lentil, groundnut, faba bean, sesame and sugar beet. Varieties are also developed by 
the Arab Center for Studies of the Arid Zones and Dry Lands (ACSAD, Damascus); the International 
Center for Agricultural Research in the Dry Areas (1CARDA, Aleppo). 

Variety release . Variety evaluation is performed by the Directorate of Agricultural Scientific Research 
(DASR) or through joint activities with ACSAD and ICARDA. The release of varieties is subject to 
scrutiny by the National Release Committee based on submissions by DASR. 

Seed production . Seed production of wheat, barley, maize, broad beans, chickpea, lentil, groundnut, 
cotton and potato is performed by the staff of the General Organization for Seed Multiplication 
(GOSM) in Aleppo. 

Seed quality control . There is no legislation specific to seeds matters, which are included in an old 
Ministerial Decision issued in 1963 dealing with all agricultural inputs. The responsibility for seed 
quality control is with the General Organization for Seed Multiplication (GOSM). 
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Seed marketing and distribution . Seed marketing is carried out through three main channels: GOSM, 
the Agricultural Credit Bank, and the General Organization for Livestock. 

Application of plant biotechnology 

Research is being conducted at the Faculty of Agriculture. Aleppo University, on the use of tissue 
culture to propagate broad bean from different tissues in various nutrient media. Virus-fee potato 
tubers were produced at the Ministry of Agriculture. Aleppo. 

Plant genetic resources 

The organization responsible for genetic resources are: International Center for Agricultural Research 
in the Dry Areas (ICARDA). Aleppo, dealing with: Cicer arietinum. and Cicer sp.. Lens culinaris, 
Vica faba. Pisum sativum, Hordeum vulgare, Hordeum spp. Aegilops spp.. Triticum aestivum. 
Triticum dicoccoides, Triticum durum. Zea mays. Genetic Resources Unit (GRU), Agriculture 
Research Directorate, Douma, Damascus, dealing with: Cicer arietinum. Lens culinaris. Viciafaba. 
Avena saliva. Hordeum vulgare. Hordeum spp. Orvza saliva. Sorghum bicolor. Allium spp. Cotton 
Bureau. Ministry of Agriculture and Agrarian Reform. Aleppo, dealing with: Gossvpium spp. 


TURKEY 


The land 

The European part, located in the extreme south-east of the Balkan Peninsula makes up less than one- 
thirtieth of the country's total land area: it includes an arid steppe plateau, the mountains to the east, 
and a group of hills suitable for farming. Anatolia is a mountainous area with many lakes and swamps. 
The Ponticas range in the north and the Taurus range in the south from the natural boundaries for the 
Anatolian plateaus. The country is mainly agricultural. The lack of natural resources and absence of 
capital and appropriate infrastructure, have been major obstacles to industrialization. 

Land use: arable 36%, forest 26%, pasture 11%, other 26%. 

Population employed in agriculture: 44.5% 

Agricultural production index: 100 (1979-81), 97 (1990) 

Food production per capita: 100 (1979-81), 98(1990) 

Food import dependency: 5,2% 

Seed sector 

Plant breeding. Plant breeding is performed by public and private sector. Several Public Institutions 
are involved in plant breeding, among which: Qukurova Agricultural Research Institute (Adana): 
Mediterranean Agricultural Research Institute (Antalya); Aegen Agricultural Research Institute 
(Menemen-lzmir); Southern Anatolia Agricultural Research Institute (Diyarbakir); Eastern Anatolia 
Agricultural Research (Erzurum); Black Sea Agricultural Research Institute (Samsum); Trakya 
Agricultural Research Institute (Edimc); Gcyit Kusagi Agricultural Research Institute (Eskinsehir); 
Forage Crops Research Institute (Yalova-Istambul): Vegetable Research Institute (Antalya); 
Agricultural Research Institute (Akgakale); Bahri Dagdas Winter Cereal International Research 
Institute (Konya); Maize Research Institute (Sakarya). 

Variety release . The official body for variety release is the Variety Release Committee composed of 
members of research institutes of MAFRA, Faculty of Agriculture, and Variety Registration and 
Certification Institute. The agency responsible for variety registration is the Directorate of Seed 
Registration and Certification Center in Ankara. 


76 


Copyrighted material 





Seed production . Public and private seed production organisations arc presen! as well as multinationals 
(Pioneer. Cargill. CIBA-GEIGY. Sandoz etc.). Among the public organisations the most important 
are: TIGEM in Ankara (public; T.Z.D.K. in Ankara (public), Antbirlik in Antalya (public) 

Seed quality control . The Ministry of Agriculture, Forestry and Rural Affairs enforces seed law, since 
1963. Seven official Seed Testing and Certification Stations are present in the country at Ankara. 
Gebze-Kocaeli, Izmir, Antalya, Igel, Diyarbakir, and Samsun. Seed testing is carried out conforming 
to ISTA Rules. 

Seed processing . Seed processing is performed by public (TIGEM, T.Z.D.K.) as well as private sector. 

Seed marketing and distribution . The seed producing organisations market their seeds through their 
own outlets and agencies. Seeds are transported mainly by trucks and other road vehicles. Seed 
production and marketing activities in the public and private sectors arc based on a free market 
economy. Prices are not controlled. Trade in seed of foreign origin is subjected to law restrictions. 

Extension . Demonstrations are conducted by the Provincial Seed Testing and Certification Stations 
and also the private organizations, in farming conditions, for the promotion of new seed varieties. 

Application of plant biotechnology 

Plant biotechnology research began in 1973 at the University of Ankara and there are now 18 plant 
tissue culture laboratories in various Turkish universities and research institutions. Research at the 
University of Ankara is concerned mainly with the use of tissue culture techniques for breeding 
vegetable crops and propagating fruit and vine. Other research concerns biological control of plant 
pests by Bacillus species. Research in the Horticulture and Plant Production Departments of the 
University of (. ukurova concentrates mainly on in vitro propagation of plants such as banana, citrus, 
tea, artichoke and straw berry, but also on haploid plant production and the production of pathogen-free 
plants through somaclonal variation. 

Other research includes: the use of anther and meristem cultures for propagating potatoes and tobacco 
(University of the Aegean): in vitro vegetative propagation of 13 crops (Institute of Aegean 
Agriculture Research); research related to early detection of plant pathogens using immunological 
technique (Institute of Tubitak Gebze Research for Basic Sciences); genetic variation in barley callus 
culture (University of Istanbul). Major advance have been made in the production of haploid lines via 
anther culture in pepper and tobacco, and in the commercial application of tissue culture technique in 
plant propagation and pathogen elimination by the Horticulture Research Center of the Ataturk 
Institute, where virus-free strawberry plants have been produced. Two private companies have 
commercialized in vitro propagation of ornamental plants. Co-operative arrangements between 
different Institutions in Turkey and International Organizations have resulted in collaborative projects 
on: virus-free citrus plants; establishing and promoting new biotechnological techniques; breeding 
through ginogenesis, performed by the University of Cukurova in co-operation with the French institut 
National de la Recherche Agronomique (INRA). 

Plant genetic resources 

The Institution is involved in germplasm collection is: Plant Genetic Resources Research Institute, 
Aegean Agriculture Research Institute (AARI), Menemen, Izmir, dealing with: Cicer sp.. Lens 
culinaris. Vicia Juba. Pliaseoha vulgaris, Phaseolus coccineus, Phaseoulus spp., Pisum, Vigna. Avena 
spp.. Hordeum spp.. Oryza saliva. Secale spp.. Aegilops spp.. Zea mays. Abelmoscus esculentus, 
Allium spp.. Raphanus sativus, Brassica spp.. Capsicum annuum, Citrullus spp.. Cucumis spp.. 
cucurbita spp., Lycopersicon lycopersicum, Solatium melongena, Daucus carota. Lacluca spp.. 
Spinacia oleracea. Bela spp.. 
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UNITED ARAB EMIRATES 


The land 

Located on the strategic cape controlling the Arabian and Oman Gulfs, the country has seven emirates. 
The coastal areas are hilly lowlands with coral islands offshore and dunes. Most of the oil fields arc 
located in these areas. Several oasis break up the desert. 

Land use: arable 0%, forest 0%, pasture 3%, other 97%. 

Food import dependency: 98% 

Seed sector 

The Ministry of Agriculture and Fisheries reported in 1985 that no seed programmes in the country 
were present. No other more updated information is available. 

Plant genetic resources 

No institutions are known to be involved in programs on local genetic resources preservation. 


YEMEN 


The land 

North Yemen has the most fertile lands of the Arabian Peninsula. Beyond a semi-desert coastal strip 
along the Red Sea, lies a more humid mountainous region where the agricultural lands are found. The 
traditional coffee crop was replaced by qat. a narcotic herb. The climate is tropical with high 
temperatures especially in Tihmah and in the eastern region. The southern territory is dry, 
mountainous and lacks permanent rivers. Two thirds of its land area is either desert or semi-desert. 
The country’s agriculture (millet, cotton and coffee) is concentrated in the valleys and oases (1,2% of 
the territory) Fishing is an important commercial activity. 

Land use: arable 3%, forest 8%, pasture 30%, other 59%. 

Population employed in agriculture: 53.2% 

Agricultural production index: 100 (1979-81), 79 (1990) 

Food production per capita: 100 ( 1979-81 ), 79 (1990) 

Seed sector 

Variety development and Release : Variety development is the responsibility of the Agricultural 
Research and Extension Authority (AREA) and it’s several regional centers. New varieties arc 
released after review by the Variety Release Committee. 

Seed production . A Seed Production Project (SPP) is carried out to obtain basic seeds of wheat, maize, 
sorghum and millet. Since 1986 a Seed Multiplication Farms operational for multiplication of first 
generation wheat and barley seeds. Seed production of potatoes is responsibility of the Seed Potato 
Distribution in Sana'a. No potato seed may be imported without the approval of this organization. 

Seed quality control . There is no seed law. Quality control is developed according to international 
standards in the Seed Production Projects. A fully equipped testing laboratory is present in Taiz. 
Samples of seeds produced in the centers of the SPP are tested for moisture content, purity, 
germination and vigor. 
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Seed marketing and distribution . Seed marketing for the grain crops is by SPP and for potatoes by the 
Seed Potato Distribution. Some potato seed is distributed through private agents, the Rural 
Development project and credit banks. 

Extension . An extension service is present which perform seed demonstration and marketing. Farmers 
receive credit from the Co-operative Agricultural Credit Rank 

Plant genetic resources 

The organization responsible for genetic resources is Department of Research & Extension, El-Kod 
Agricultural Research Center, Ministry of Agriculture & Agrarian Reform, Abyan Goy, dealing with: 
or. Triticum aestivum, Zea mays. 


This document has been prepared by the Seed and Plant Genetic Resources Service (AGPS) of the Plant 
Production and Protection Division of the Footl and Agricultural Organization of the United Nations to 
be used as a working paper to stimulate debate in the meeting on Seed Policy and Programmes in the 
Near East and North Africa. 

The present document was developed based on 22 Country Reports by Member Governments. FAO expert 
consultation reports in the region, and national and regional workshop reports on issues related to seed 
production and distribution in the Near East and North Africa. This document is based on the work of Dr. 
Luciano Quugiiolti and Dr. Sergio Lanteri of Plant Genetic Research Institute at the University of Turin. 
Italy. Dr. Edward Herath. former head of the Department of Agricultural Research in Sri Lanka also 
contributed. Comments and suggestions from Dr. N. Murthi Anishetty. and Dr. Ivan Sikora, were 
incorporated into the document. The technical analysis and elaboration of this technical document was 
accomplished by Dr. Victor N. Bushamuka, Cornell University. Ithaca. NY. 

The document received a major contribution from Dr. Mohamed S. Zeltni, who made the final revision 
and the conclusive analysis of the document. 

This work has been developed under the technical guidance and scientific coordination of Dr. U. G. 
Menini, Chief of Seed and Plant Genetic Resources Service. 
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MANAGEMENT, CONSERVATION AND UTILIZATION OF PLANT GENETIC 
DIVERSITY IN THE NEAR EAST AND NORTH AFRICA (NENA) 1 

Mohammad TAEB 

AERO, Ministry of Agriculture.. Teheran, Iran 


1. INTRODUCTION 

1.1 The Region and Its Agra-Ecological Conditions 

In this analysis, the Near East and North Africa (NENA) region comprises 27 countries 3 . It covers a 
large area of 1,682,282,526 hectares, out of which 98,340,860 hectares or 5.8 % are cultivated. 
Countries of the region include Afghanistan, Algeria, Bahrain. Cyprus, Djibouti, Egypt, Iran, Iraq, 
Jordan, Kuwait. Kyrgyzstan, Lebanon. Libya, Morocco, Oman. Pakistan, Palestine, Qatar, Saudi 
Arabia, Sudan. Syria, Tajikistan, Tunisia, Turkmenistan, Turkey, United Arab Emirates, and Yemen. 
In 1995, the population of the region was nearly 522 million people and, if the current trend continues, 
it is expected to grow to over 800 million by the year 2020 (FAO 1999). 

The region is a net importer of food. The value of food imported into the region increased from 
22 billion US$ in 1990 to over 29 billion US$ in 1997 (FAO 1999), an increase of nearly 30%. Saudi 
Arabia, Turkey, and Egypt are the largest food importing countries. In general, agricultural imports in 
the region have by far superseded agricultural exports. Wheat, for which the region is ironically 
regarded as the center of diversity, is among the major items in the import bill. In 1996, the NENA 
region produced 12.7% of the world's production of wheat, whereas it imported 22.9% of the total 
world imports of the same crop (FAO 1 999). 

The region is primarily and and semi-arid, and average national annual precipitation varies from 1 8 
mm per year in Egypt to 827 mm per year in Lebanon. Variability in altitude and precipitation has 
resulted in the establishment of different types of climates in various parts, hence creating conditions 
for the survival and evolution of a large diversity of plant species as well as diversity within species. 
Low level of industrialization and high economical dependency on agriculture in many countries make 
utilization and conservation of Plant Genetic Resources for Food and Agriculture (PGRFA) diversity a 
challenging issue in the region. This issue could have an important impact on agricultural 
development. Establishing policies for agricultural development or PGRFA management in isolation 
without considering their interrelationship could produce serious imbalances in the future. 

1.2 Nature of Agricultural Development in the Region 

Agricultural development of countries in the region is dependent to a large extent on the economic 
structure of the country. Based on their Gross Domestic Product (GDP), the region can be divided into 
three economic groups. The high-income group of countries includes Oman, Saudi Arabia, Libya, 
Cyprus, United Arab Emirates, Qatar, Bahrain and Kuwait, all which have a GDP of more than 
US$ 6,000 per capita per year. The middle income group of countries include Turkey, Iran and Iraq 
with their GDP ranging between USS 1 ,500 - 6,000 per capita per year. Low income countries of the 
region that have less than USS 1,500 per capita per year include Afghanistan, Algeria, Tunisia, 
Lebanon, Yemen, Pakistan, Syria, Morocco, Egypt, Syria, Jordan. Palestine (IC'ARDA 1997a), 
Djibouti. Kyrgyzestan, Tajikistan and Turkmenistan. 

According to the World Bank (1998), the share of agriculture in the GDP of countries varies between 
0-52%. In oil rich and low populated countries such as Kuwait and Saudi Arabia, the shares of the 
agricultural sector in the GDP arc generally small. For instance, in Kuwait the agricultural sector 


L Detailed data related to PGR in the NENA region are presented in annexes 1-5 
Country in this report imply country and territory 
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contributes about 0.0% and in Saudi Arabia the share is 1 .0% of the GDP. In contrast, the shares tend 
to be higher for less oil-rich and highly populated countries. For example, the agricultural sector 
contributes about 52% of the GDP of Kyrgyzestan (World Bank. 1999). 

1.2.1 Structure of the agricultural sector: weaknesses and strengths 

The agricultural sector in NENA is characterized by small and fragmented holding size farms. In such 
holdings, modem and appropriate agricultural practices are seldom used, resulting in low productivity. 
Agricultural production in NENA is almost entirely operated by the private sector; a large percentage 
of the labor force is employed in agriculture. Depending upon the country, the percentage of the labor 
force engaged in agriculture varies between 1 - 70% (ICARDA 1997a). A high percentage of the labor 
force engaged in agriculture leads to an increase in the disintegration of land, a reduction in the 
efficiency of production, and limitation in the application of new technologies for higher production. 
Among countries of the region. Egypt has the highest added value per hectare of land, whereas 
Lebanon has the lowest added value (World Bank, 1998). 

1.2.2 A fragile ecosystem, the limitation to traditional agriculture 

As indicated, the NENA region is primarily arid and semi arid; drought, salinity, heat and short 
growing periods are characteristics of the environment in this region. Desertification is rapidly 
progressing in part due to of unsustainable agricultural practices in parts of the region. Currently, most 
countries arc faced with serious soil erosion, loss of arable land, loss of water resources and loss of 
species diversity as forests and woodlands disappear and range lands transform to deserts. 

Much of the agricultural production is conducted through irrigated agriculture and about 25% of 
irrigated agriculture in the region use traditional methods (FAO, 1998. 1999). However, the expansion 
of this agricultural system is limited by water availability. In most countries, water removal is more 
than the annual precipitation. This situation has increased salinization of most irrigated land. 

1.2.3 Genetic erosion, the cost of past development 

Erosion of genetic diversity is a continuing process and there are many factors that contribute to this 
phenomenon. In major food crops, replacement of land races by improved cultivars has had major 
impact on genetic diversity. Other factors that have had negative effects on genetic diversity include 
grazing, urbanization, land degradation and ecosystem imbalances. According to FAO. the area under 
permanent pasture and forest in the Near East has almost remained constant from 1966 to 1994 while, 
cheep production during 1966 to 1996 almost doubled. This production is believed to cause the 
disappearance various plants in pastures (Table 1). 

Rapid increase in human settlement often results in genetic erosion. Over the past 30 years FAO 
(1999) has observed a rapid growth in urban populations compared to rural populations (Fig. 1). 
Unfortunately, there is a general shortage of data on species composition and density to assess the 
impact of urbanization on genetic diversity in the region. 
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Table 1. Land use and value in the Near East 1 (FAO 1997b). 


Land / Production 

year 

Value 

Arable land (1090 ha) 

1966 

81,523 

1995 

89 ,62 

Irrigated land (1000 ha) 

1966 

15,553 

1994 

27,122 

Permanent pasture (1000 ha) 

1966 

1,210,076 

1994 

1,211,493 

Forests (1000 ha) 

1966 

1,995,348 

1944 

1,902,354 

Mutton and lamb ( 1 000 MT) 

1966 

717 

1996 

1,422 

Milk (1 000 MT) 

1966 

8.912 

1996 

18.463 


Fig. I 1 . Growth of urbanization in the Near East (FAO, 1999) 
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2. PLANT BIODIVERSITY IN THE NENA REGION 
2.1 Flora of the Region 

T he region is rich in Plant Genetic Resources for Food and Agriculture (PGRFA). It is estimated that 
the Mediterranean and North Africa sub-region along with west and central sub-region of NENA have 
a flora of 32,000 and 15,000 species, respectively (Zehni, 1998). Among the flora of the region, there 
are many plant species of global food importance, which have their center of diversity in the region. 
These include wheat, barley, oilseed rape and chickpea. These species constitute almost 38% of the 
world dry matter in food production. Turkey and Iran have the highest plant diversity in the region 
(FAO. 1998b and World Conservation and Monitoring Center, 1999). 
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2.2 Conservation Capacity of Plant Genetic Resources in the Region 
2.2.1. Ex situ holding 

According to country reports 5 and the World Information and Early Warning System (WIEWS) 
database (FAO 1997a). only 14 countries in the region have an ex situ collection. The largest ex situ 
collections are in Iran. Turkey and Pakistan, and only these countries have cold storage facilities for 
long-term storage. The number of accessions stored in ex situ collection across the region is estimated 
to be around 138.664 (FAO, 1998b and World Conservation and Monitoring Center, 1999), which is 
2.6% of the global ex situ collection. 

Because there are large gaps in collections, e.v situ holdings of the Region, do not fully represent the 
genetic diversity of the countries. These gaps are due to a lack of collections in areas that have never 
previously been explored and distant species that have not been regarded of any use in the past. 

Member countries of WANANET 1 have identified gaps in ex situ collections and prioritized areas and 
species for collections. Although much of the ex situ collections of the region are duplicated in other 
national and international collections either inside or outside the region, the extent of duplication is not 
clear and the identification of gaps in the regional collection remains difficult. Some of the oldest 
collections from the region are hold in genebanks in Japan and Russia. 

The size of ex situ holdings of countries of the region depends on the national policies and efforts of 
the country preserving its PGRFA, as well as on the richness of plant biodiversity cover of the 
country. Hence, comparisons of conservation status from one country to another require that a link 
between the size of ex situ and the number of species in the local flora be established. 

Identifying the size of ex situ holding, in relation to the diversity of flora in the country could provide 
a basis for comparison among countries in their effort to conserve their PGRFA diversity. This 
comparison could be estimated by the Coefficient of Protection Effort (CPE), which is estimated by 
dividing the number of accessions held in ex situ by the total number of species in the flora. Further 
elaboration of CPE requires information on several aspects of ex situ conserv ation. These include 
information on the quality of ev situ maintenance, the extent of ex situ genetic erosion, the number of 
accessions collected in the country vs. the number of accessions repatriated, relative abundance of 
accessions within species, and the number of species out of the total flora. 

Among the countries in the region. Cyprus has the highest CPE, followed by Iran, Egypt, Syria and 
Turkey. Although Iran, Turkey and Pakistan have the largest ex situ facilities and holdings in the 
Region, when expressing their holdings in relation to the overall flora biodiversity available in the 
country, it appears that further efforts are needed in the collection of PGRFA in these countries (FAO, 
1998b and World Conservation and Monitoring Center, 1999). Considering the richness of the flora 
and the number of accessions maintained in ex situ, Iran has one of the strongest PGRFA programs in 
the region. 

2.2.2 In situ conservation 

In situ conservation is carried out in protected areas 5 in the region (FAO, 1998b and World 
Conservation and Monitoring Center, 1999). These areas vary largely in size and percentage as related 
to the size of the country. The largest protected area of nearly 12 million hectares is in Algeria and the 


Country reports presented in the preparatory phase for the International Technical Conference on Plant Genetic 
Resources 

4 West Asia and North Africa Network of Plant Genetic resources, coordinated by 1PGR1 regional office in Syria. 

Protected areas refer to areas, which are in conformity wrtlr the criteria defined by World Conservation Monitoring 
Center and having a size of more than 1000 hectares. 
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highest percentage of protected area is in Oman where 13.7% of the country is protected (FAO, 1998b 
and World Conservation and Monitoring Center, 1999). 

Most countries in the region fall short of the average world protected areas (6.9%) expressed by the 
size of protected area as a percent of total area (FAO, 1998b and World Conservation and Monitoring 
Center, 1999 ). For the majority of protected areas, the extent of inventory listing of species, the degree 
of protection, and the monitoring of changes and dynamics on species composition are unclear. There 
are currently 5 GEF projects, with total fund of about US $10,794, that have direct relevance to 
protected areas in the Region (CHM 1999) 

2.2.3 Conservation of NENA's PGRFA outside the region 

Germplasm from the region is extensively maintained in genebanks located in other parts of the world. 
They are in genebanks maintained by various institutions including national governments, the 
Consultative Group on International Agricultural Research (CGIAR), and other international and 
private organizations. Collections from NENA countries in the CGIAR centers are relatively well 
maintained and many of them have been characterized. 

The ex situ collection of the genus Triticum, which is the main component of ex situ collections across 
the region and for which the region is known to be the center of diversity, constitutes 39,953 
accessions in the region. However, according to WIEWS this represents only 5.3% of the global 
Triticum ex situ collection. The rest of ex situ Triticum collection is in other genebanks outside the 
region. Other species native to the region such as barley and chickpea are also mainly maintained in 
genebanks outside the region. As a result, the overall material maintained in the region is only a small 
fraction of that outside the region. 


3. UTILIZATION OF PLANT GENETIC RESOURCES IN THE REGION AND 
AGRICULTURAL DEVELOPMENT 

Conservation of plant genetic resources has wide implications on food security. The main driving 
force for the conservation of PGRFA is believed to be the utilization of these resources. Utilization is 
referred to as the mechanism that derives benefits from plant genetic resources through agricultural 
practice. However, agriculture can disturb natural ecosystems and pose a threat to the conservation of 
plant genetic resources. Agriculture can also reduce diversity with potential use in agriculture. 
Therefore, the pattern and characteristics of agricultural development is important for the conservation 
and utilization of PGRFA 

Breeders have been the main beneficiaries of collections of ex situ material and the prime concern in 
making collections has been the utilization of the collected resources. However, in recent years 
breeding material or crossing blocks arc mostly supplied by International Agricultural Research 
C enters (IARC) such as CIMMYT, 1CARDA and ICR1SAT. As a result, national programs tend to use 
less their native PGRFA for breeding purposes. Breeding materials supplied by the CGIAR centers 
have been characterized and are easy' to use. The mam effort required by the breeder is the selection of 
crossing blocks. On the other hand, PGRFA accessions held in national genebanks are usually kept as 
heterogeneous populations, and as a result, it is difficult to work with them. 

3.1 Partners in Utilization of PGRFA for Sustainable Development of Agriculture 

3.1.1 National agricultural research systems and the conservation of PGRF'A 

National Agricultural Research Systems (NARS) arc composed mainly of public research institutes 
and universities. While research institutes are involved in full time research, university activities are 
mainly teaching oriented with limited research. A study conducted by FAO (1996a) revealed that the 
research potentials of universities in Egypt, Jordan, Morocco, Sudan and Tunisia are all under utilized. 
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The study stressed the importance of developing measures to facilitate effective use of these capacities 
to address national agricultural research priorities. 

The scientific capacity of NARS in the region is variable in terms of human as well as physical 
capacity and funding (World Bank, 1998). Existing capacities are mostly focused on a few important 
priority crops, and these crops are also given priority in conservation programs. Distant relatives are 
usually not among the priority species in conservation efforts. 

3.1.2 Seed production and its impact on conservation of genetic diversity 

Ihe informal seed sector has been an important partner in the conservation of PGRFA. Farmers have 
maintained large germplasm resources as landraces. Once again, utilization has been the main driving 
force in farmer germplasm conservation. Although the number of landraces that are maintained by 
farmers is unknown, it is clear that farmer landraces constitute a large-part of seed in the Region. 

It is estimated that there arc 400 different types of crops cultivated in the Region. Although most of 
these crops have direct relevance to food consumption, many of them arc non-food crops. In any case, 
maintenance of these crops by farmers, although very important, should be viewed as complementary 
to other conservation methods. 

3.1 .3 Farmers participation in the conservation of plant genetic resources 

The improved seed production capacity of the region is unable to meet requirements of the farmers. 
Therefore, farmers must save their own seeds for the next season. Furthermore, the breeding capacity 
and improved seed production in most countries is concentrated only on a few important field crops. 
Seeds of the remaining crops are produced and maintained by farmers. In the case of perennial crops 
such as horticultural fruit trees, (breeding capacity in the region is almost non-existent and most trees 
arc grown from seeds), farming communities maintain a large part of the genetic variability in the 
region. 

Since utilization has been the prime incentive for farmers to conserve genetic diversity, selection has 
been carried out according to their food needs. As a result, farmer collections arc biased and do not 
represent the real PGRFA diversity available in the country. A lack of available technologies to 
farmers limits their ability to utilize plant genetic resources and associated conservation practices. 

Private seed sectors also have a stake in conservation of PGRFA. However, their main concern is the 
utilization of PGRFA in breeding or in some instances in the biotechnology industry. Country reports 
prepared for the Global Plan of Action (GPA) reveal that in 1995 there were no private industries 
active in plant breeding in the NENA region. The private sector is only active in the production of 
certified seed, a complementary activity to the ongoing practices of the public sector. Foreigners in the 
private sectors are mostly involved in hybrid crop production for which royalties are ensured by the 
technology rather than patent or plant variety protection laws. 

3.2 National Policies and Utilization of PGRFA 

National policies are reflected in the developmental plan of the country where relevant legislation is 
established and priorities are accordingly set up and given to various programs. As all the countries of 
the region are food importers, food production remains a primary concern, which is reflected, in the 
national policies. It is estimated (Zehm, 1998) that in the Near East 1, 72% of increased food production 
comes from plant genetic diversity. Therefore, the conservation of PGRFA is regarded as an important 
component in food production. This is only possible if plans of actions are prepared with PGRFA in 
mind. In addition, other relevant sectors of the government should coordinate efforts to ensure the 
conservation and utilization of PGRFA. 


Near East as defined by FAO geographical distribution of countries. 
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3.2.1 National agricultural priorities and concerns to PGRFA 

The countries of the region rely heavily on agriculture in their GDP. This is due to a high proportion of 
economically active members of the population in agricultural sector, a poor industrial infrastructure 
and an increase in population creating a high proportion of young job seekers. Agriculture, for most 
countries of the Region, particularly those with a large population in the middle income group, could 
provide economic advantages if issues related to PGRFA conservation and utilization are 
appropriately addressed. 

The globalization of trade and the Uruguay Round Agreement is expected to affect agricultural 
development in the region. It is forecasted by FAO that the prices of some major food crops could rise 
as much as 7% in the region. Therefore, agricultural development, particular in food importing 
countries, is considered a priority activity at the macroeconomic level. 

Within the context of agricultural development, plant breeding is critical for the sustainable use of 
resources and an increase in food production. This is particularly important when considering that 
fresh water is limited in the region. Therefore, the development of technologies in the utilization of 
PGRFA for sustainable use of water must be a priority in the region. 

3.2.2 Legislation requirements 

Although in most countries agriculture is directed under a single ministry, it is also affected by 
policies adopted by other ministries within the government. Plant genetic resources arc a concern of 
agricultural ministry and other ministries dealing with environment. Other policies and legislation 
affecting land reform, employment, industrialization and trade policies also could also have 
implications on agriculture, which in turn could affect conservation and utilization of plant genetic 
resources. 

It is often difficult to coordinate the activities of the players involved in the conservation and 
utilization of plant genetic resources. Therefore, preparation of legislation should clearly define the 
responsibilities and role of all stakeholders involved. The development of legislation relating to the 
conservation and utilization of plant genetic resources should take into consideration the broader 
context of agricultural and economic development of a country. 

3.2.3 Global influence on national policies related to PGRFA 

There are global conventions and agreements with varying degree of relevance to conservation and 
utilization of plant genetic resources for food and agriculture. Different international agencies are 
responsible for the implementation of these conventions, and national ministries or departments of the 
member countries collaborate as national focal points. Collaboration among these international 
implementing agencies should promote the cooperation of different sectors of the governments. 

Insufficient coordination between international implementing agencies creates duplication of the 
national level among sectors working in biological activities. This problem has been clearly stated in 
country reports on biological diversity. Based on the Fgyptian and Turkish country reports it can be 
said that the representation of agro-biodiversity appears unproportional and poor to the importance and 
impact of agriculture on overall biological diversity of these countries. 

By recognizing that agro-biodiversity is a major component of biological diversity, FAO and the 
Secretariat of the Convention on Biological Diversity (CBD) in 1997 signed a memorandum of 
cooperation that named FAO responsible for the development and operation of Clearing House 
Mechanism for agro-biodiversity. The further integration of FAO in this effort is an essential step to 
ensure success and achievement of the objectives of CBD. FAO’s role should have a positive impact 
on the coordination of activities at the national level. 
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3.3 Privatization Policies and its Impact on PGRF'A 

It is believed that plant breeding activities and seed trade, when in the hands of the private sector, 
might have positive effect on the conservation and utilization of PGRFA. For the private sector to be 
involved in breeding and seed trade would require that appropriate measures that could guarantee 
profits are taken. These measures include the control of seed market and the establishment of national 
long-term policies on Intellectual Property Rights (IPR). 

Although utilization of PGRFA might be improved by greater involvement of private sector, the 
conservation of PGRFA should remain the responsibility of national governments. 

3.3.1 Seed production 

While agricultural production is mainly in the hands of the private sector mainly composed of farmers, 
in most countries of the region, the seed industry is controlled by the public sector. Only a limited 
quantity of seed is produced by the private sector. The public sector is responsible for the production 
of pre-basic or basic seeds and certified seeds of major food crops. Whereas the private sector, is only 
involved in the production of certified seeds of cross-pollinated crops and some hybrid seeds. 
Depending on the country and its legislation, the private seed sector may exist in the form of company, 
a cooperative or individual fanners operating under contract. In general, the private sector usually 
lacks structure and organization as well as capital for investment and development in the region. 

Farmers maintain a large proportion of seeds of improved cultivars for their own use. However, these 
seeds usually lose their genetic purity after several growing cycles. Pricing polices of certified seeds, 
lack of availability of adapted improved cultivars, and ineffective seed distribution systems and poor 
extension services are among the reasons farmers maintain their seeds. 

The extent to which farmers maintain seeds varies according to on the crops. In the case of cash crops, 
where there is differential pricing based on consumer preference fanners follow the rules of the market 
and get access to quality seeds in accordance with the market demand. In contrast, in other crops 
where the market is dominated by the presence of the government with little consideration of seed 
quality and consumer preference, there is a stronger tendency for farmers to follow their traditional 
methods of seed procurement. 

Seed trade in the region is very small compared to the global seed trade of over US $30 billion. In 
countries where data was available, the import of seed cost US $180-200 million per year while export 
reaches US $20-30 million each year (K'ARDA and GTZ, 1097). In Egypt, where the annual internal 
seed market is US $140 million (ASSINSEL, 1999), the private sector is involved in seed production 
of self-pollinated crops. The private sector produces 5%. 10%, and 15% of the seed requirements of 
wheat, sorghum, and rice, respectively (K’ARDA and GTZ, 1997). In Morocco, the annual internal 
seed market is USS 160 million (ASSINSEL 1999). However, despite the existence of 140 private 
seed companies, seed production makes up only 5% of the seed market of the country and the 
remaining seeds are provided through the public sector (IC ARDA and GTZ, 1 997). 

In Pakistan, where 51 private seed companies exist, many of the companies are not functional 
(ICARDA and GTZ, 1997). In Sudan, where private seed production is also encouraged, farmers in a 
cooperalive system with the government produced 100% of cotton and wheat seed requirement, 40- 
60% of sorghum seed requirement and 3% of groundnut seed requirement (ICARDA and GTZ, 1997). 
In Jordan, only 30% of the area under crop production uses improved cultivars (Country reports, 
GPA). 

In Tunisia, only 12% of the national requirements for seeds of improved varieties are met by quality 
seed arc produced by four seed companies, tw r o of which belong to the private sector (ICARDA and 
GTZ. 1997). In Turkey, there are 32 private and 38 public seed companies producing quality seeds of 
improved varieties. The private sector produces one third of the improved seed requirements of the 


88 


Copyrighted material 



country and the remaining seeds are provided by government institutes (ICARDA and GTZ, 1997). In 
Cyprus, seed production is firmly in the hands of the public sector. Reliable farmers and growers 
under contract with the government produce certified seeds out of the pre-basic and basic seeds 
received from the government. However, this meets only 50% of the national need for certified seed in 
cereals (ICARDA and GTZ, 1977). In Jordan and Syria, there are no private seed companies and, as a 
result, ail seeds of the improved varieties are produced by the government. In Lebanon, the total seed 
market is estimated at US $28 million annually, and only US $0.67 million comes from the public 
sector (ICARDA and GTZ. 1997). In Yemen, there arc five government owned seed centers. 
However, reliable farmers produce certified seeds under government contracts (ICARDA and GTZ, 
1997). In Iran, production of prc-basic and basic seeds of improved cultivars is in the hands of public 
institutes. However, government contracted farmers carry out further production of certified seeds. 

3.3.2 Plant breeding capacity and objectives in NENA 

Plant genetic resources from the region have w idely been used in breeding programs around the w'orld 
in either national programs or in CG1AR centers. Within the region, the use of PGRFA in research 
activities carried out by public institutes has mainly been conducted to meet immediate national food 
needs. 

The fragile and harsh environment of the region requires efforts in adapting plant varieties to abiotic 
and biotic stresses. Drought, salinity and heat arc the major abiotic stresses in most crops including 
wheat, barley, chickpeas, alfalfa, lucerne and date palm. Tolerance to these stresses is often one of the 
major goals of national breeding programs in the region. According to ICARDA (1997b), the number 
of cultivars released by national programs in 1981-1997 using material received from ICARDA. were 
120 for bread wheat, 68 for durum wheat, 62 for barley, 43 for chickpea, 24 for lentil, and 35 cultivars 
were released for other crops (ICARDA. 1997; AGRIS, 1998). It appears that Egypt, Iran, Turkey, 
Algeria and Morocco have released more improved varieties than any other countries in the region, 
whereas countries such as Afghanistan, Kuwait. Bahrain, Saudi Arabia, and UAE have not released 
any or only a few cultivars. 

Breeding for high yields has been a major objective in the region for many years. However, high 
yielding varieties also require high input. With decreasing water resources for irrigation and water 
withdrawal exceeding water replacement in the majority of countries in the region (FAO. 1997b, 
1 999), it is essential that the objective for high yield consider high yield per unit water consumed. In 
this regard, there is a need to utilize more modem breeding methods, which should include 
multidisciplinary approaches and other practices that exploit the natural genetic diversity for higher 
efficiency in water use. Genetic engineering and biotechnology can also be used to maximize yield per 
unit of water used. These technologies could eliminate some of the barriers in the transfer of diversity 
across distant relatives and reduce the time required for rearrangements of genes. 

Country reports indicate that plant breeding capacity varies across countries of the region. Table 5 lists 
some indicators, w'hich represent the breeding capacity and efforts to utilize plant genetic resources in 
the region. FAO (1998a) indicates that from 1997 to 1998 PGRFA was more widely studied in Egypt, 
Iran, Turkey, Pakistan and Morocco. However, the entire region constitutes only 4.5 to 5.3% of the 
total studtes on PGRFA worldwide. 

3.3.3 Agricultural research capacity essential for utilization of PGRFA 

In countries where the economy is more dependent on agriculture, there is a reasonable link between 
the GDP generated by agriculture and expenditures on agricultural research and development. In their 
last meeting, member countries of the Asia and Pacific Association of Agricultural Research Institute 
(APAARI) recommended that resources allocated to agricultural research and development be 
between 1-2% of the GDP generated by agriculture (APAARI 1998). Based on this recommendation, 
the expenditures expected in the NENA countries are presented in Annex 1 . 


89 


Copyrighted material 



Expenditure incurred lor research and development in most countries of the region is unknown. 
However, according to the World Bank. Egypt spends 1%, Turkey 0.8% and Tunisia 0.3% of their 
Ciross National Product (GNP) on research and development. The I. R. Iran spends 0.31% of it's GDP 
on research and development. Compared to the developed world, where on average more than 2% of 
the GDP is allocated to research and development, these NENA figures appear to he low (World Bank. 
1998). 

Current expenditures of Egypt. I. R. Iran. Turkey and Tunisia on agricultural science and development 
are expected to be approximately USS 115, 69.7, 246 and 8 million respectively. All of the country 
budgets fall short of the minimum advocated by APAARI. 

Some countries of the region, such as Iran, Egypt, Turkey and Morocco, have an infrastructure for 
plant breeding (ICARDA, 1997; AGR1S, 1998). However, there is not a proportionate relationship 
between the size of the ex situ holding and expenditures made in agricultural research and 
development. For instance, despite the fact that Egypt has the highest budget for agricultural research 
and development, its genebank is not yet fully developed and Egypt has one of the lowest ex situ 
holdings. In contrast, while Turkey has a small budget for agricultural research and development, it 
has a genebank as well as almost three times more ex situ holdings than Egypt. There appears to be a 
need to review the agricultural research and development policies and to define clearly the position of 
genetic resources with regard to agricultural development priorities. 

Production of improved cultivars is the applied utilization of genetic diversity for food and agriculture. 
In a study conducted in Iran from 1985-1995. AREEO 1996 concluded that the minimum cost of 
development of the new wheat cultivar "Ghods" was USS 4.5 million. The study also found that the 
minimum rate of return of the capital investment was 59% per year. Since similar studies carried out 
elsewhere show the same results, it was concluded that investment in breeding programs is a viable 
and profitable investment. However, many NARS in the region fail to benefit from this investment 
opportunity. A shortage of public sector funding, the absence of a clear private investment policy and 
lack of awareness on the value and extent of economic opportunities available in the utilization of 
PGRFA are among the important reasons. 

3.4 Scientific Capacity and Requirements for the Utilization of Plant Genetic Resources 

PGRFA could be used for agricultural production through a range of technology applications. 
Breeding involves a range of practices from simple selection among diverse populations to genetic 
manipulation through transformation and creation of new gene combinations or creation of new 
diversity through mutation. The choice of breeding technology depends on a number of factors 
including the availability of a research infrastructure and facilities, trained human resources, adequate 
funding, clear objectives and policies and access to information and relevant material. 

3.4.1 Technology requirements for utilization of plant genetic resources 

Modem plant breeding requires a package of technologies that when integrated can increase the value 
of plants or other related genetic diversity. The ability to utilize genetic diversity depends on the 
availability or accessibility of related technologies in the country, which is determined by several 
factors including national priorities, investments on science and privatization policies. 

New technologies available allow breeders to utilize a wider range of PGRFA. Advances made in 
biotechnology, genetic transformation and marker assisted selection along with doubled haploid 
production technique can all accelerate the breeding process. The following biotechnology techniques 
are used on PGRFA in the region: 

(i) Doubled haploid production in wheat, barley and cotton to shorten the breeding time. 


Agricultural Research, Education and Extension Organization, Ministry of Agriculture. I.R. Iran 
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(ii) Doubled haploid production to develop sorghum-inbred lines required in hybrid sorghum 
breeding. 

(iii) Embryo rescue techniques and wide crosses in cereals. 

(iv) Low cost, simple marker technology such as isozymes and PCR based markers for marker 
assisted breeding in wheat, barley, sorghum, chickpeas, lentil, sugar beet and cotton. 

(v) Micropropagation and production of virus free plants by tissue culture in horticultural plant such 
as date palm, apple, walnut, pistachio, almond and olive. 

The above mentioned techniques are regarded as equally important in plants foreign to the region such 
as maize and rice, which are widely cultivated and bred in some countries. Transgenic plants in crops 
such as cotton carrying BT gene may soon be available in markets in the region. On the other hand, 
due to costs and other limitations such as patents, genetic transformation in comparison to the above 
techniques, at the moment, appears far from being widely applied in the region. 

3.4.2 Availability of technology and trained staff 

A recent report by Madkour and Hamdan (1998) indicated that biotechnology capacity exists in most 
countries of the region. However, the report failed to provide information and data on human 
resources, funding and research capacities. Present expenditure on research and development and the 
number of scientists in countries are important indicators of the national scientific capacity. 

Based on the available information, it appears that Egypt, Tunisia, Libya and Iran have the highest 
number of scientists (World Bank, 1998). These countries have 458, 388, 361 and 338* scientists per 
one million of the population respectively. Among the countries, which provide data on expenditures 
on research and development, Egypt and Iran incur the highest costs. The number of cultivars released 
by national programs could also be a reliable indicator of national scientific capacity. However, this 
indicator does not reveal the type of technology employed. 

3.4.3 Access to technology in other countries 

Access to foreign technology can be facilitated in a number of ways such as through the exchange of 
scientists and training of students overseas, joint scientific collaboration through bilateral cooperation 
agreements, and membership in PGRFA networks. Access to technology could also be mediated 
through CGIAR research centers, as technology transfer to developing countries is an important 
component of the CGIAR mandate. Quantitative indicators to measure access to technology in the 
field are scarce, it is therefore important that technology transfer is considered in future analysis of 
utilization of PGRFA. 

There is a general understanding that the Intellectual Property Rights (IPR) could facilitate access to 
technology (Art 19 CBD). This is particularly true in industries where IPR are considered important; it 
is argued that potential suppliers of technologies are more willing to transfer technology voluntarily if 
the host country has an effective IPR regime in place (COP 1996). Although this would facilitate the 
importation of IPR protected goods, technology transfer would only be possible if appropriate national 
policies establishing functional research units, funding mechanisms, privatization and foreign 
investment, and related legislation are adopted. The convention on Biological Diversity (CBD) and the 
Global Plan of Action (GPA), two of the international mandates with direct relevance to utilization of 
plant genetic resources for food and agriculture, have provided the legal framework essential for 
access to and transfer of technology. Eighteen countries in the region have already ratified CBD 
(Table 2); articles 16, 18 and 19 of CBD call upon parties to take measures for effective technology 
transfer. In addition. 22 countries of NENA have adopted GPA (Table 2) and have committed to the 
Leipzig Declaration to facilitate access to and transfer of technology in support of world food security. 


f Full lime researchers 
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f)=observer: X=conventton ratified. 1 Compiled from ratification status lists available on the web and other 
sources: 2 International Seed Testing Association 

; Data not available for country of Palestine, and Blank cells also indicate non-available data. 
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4. 


REGIONAL INFORMATION MANAGEMENT 


Constructing comprehensive information system for PGRFA has been adopted as priority 1 7 of the 
GPA. In the C'BD, article 17 also calls upon parties to facilitate the exchange of information from all 
publicly available sources. Within the region, IPGRI and ICARDA play an important role in 
facilitating the dissemination of information. 

4.1 Documentation 

For an effective information exchange, it is essential first to have information recorded and 
documented and then disseminated through the appropriate channels. Country reports indicate that the 
status of documentation of data on PGRFA in the region varies among countries. It appears that Iran, 
Pakistan and Turkey, in comparison to other countries of the region, have more extensive 
documentation on PGRFA, which are computerized. The need to strengthen the capacity for 
documentation and assign priority to this activity have been stressed in the regional meeting to 
promote the implementation of GPA held in 1998 in Syria. 

4.2. Dissemination Systems 

Internet facilities and computer applications are available to various degrees among countries of 
NENA. Data from the World Bank indicate that at least twelve countries in the region have access to 
the Internet (World Bank. 1998). The same source of data indicate that Kuwait. UAE. Egypt, Saudi 
Arabia, Algeria and Iran have a reasonable number of computers per 1000 people when compared 
with the world average. However, the extent to which electronic documentation of PGRFA materials 
is av ailable in some of the above countries appears to be limited. Provided that computers and the 
Internet are available, electronic information systems arc the cheapest means of information 
dissemination. In other countries, access to computers appears limited. However, with the current 
trend in the computer industry, it is expected that technology will soon be available at a reasonable 
cost to all countries of the region. 

4.3 Availability of Information and its Impact on (onservation/l'tilization of Plant Genetic 
Resources 

Availability of documented information is an essential tool for policy direction and planning at all 
levels of decision making. Priority area 20 of tile GPA recognizes the importance of the availability of 
information to promote public awareness. Lack of awareness among policy makers in the region has 
been raised as one of the constraints in the implementation of the GPA. 

The examination of international obligations made by countries in the region reveals a failure to 
integrate activities related to the conservation and utilization of PGRFA into national plans. This is an 
indication of the negative impact that in adequate information on the importance of PGRFA can have 
on policy makers. In addition, the reluctance of breeders to utilize PGRFA in their breeding programs 
is usually attributed to a lack of available data on the potential values of PGRFA as well as breeders 
preference of crossing blocks received from CG1AR centers. 


5. INTERNATIONAL CONVENTIONS AND LEGAL OBLIGATION’S RELATED TO 
PGRFA AND THEIR IMPLEMENTATION IN THE REGION 

The international Convention for the Protection of New Varieties of Plants (UPOV) is an international 
mandate with direct relevance to the utilization of PGRFA. However, none of the countries in NENA 
are members of UPOV. This indicates that NENA countries are less involved in international activities 
related to plant breeding and that efforts are focused on domestic demand. Lack of involvement in 
such an important international convention explains why seed export in the region is only US$ 20-30 
million while seed import is around USS 180-200 million (ICARD/ GTZ 1997). 
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Eleven countries in the region arc members of the World Trade Organization (WTO) and bound to its 
rules (Table 2). In addition. 19 countries are members of the World Intellectual Property Organization 
(WIPO) and there are seven others that arc members of the Patent Cooperation Treaty (Table2). The 
Uruguay Round Agreement of negotiations under the General Agreement on Tariffs and Trade 
(GATT) produced the Trade-Related Intellectual Property Rights (TRIPS) Agreement, which commits 
all members of the WTO to adopt and enforce minimum levels of protection for IPR. Article 27.3(b) 
of the Agreement on TRIPS calls for members to develop Plant Variety Protection legislation. 
However, none of the countries in the region that are member of WTO have yet developed Plant 
Variety Right legislation. Iran is developing a sui generis system on plant variety protection. 

The genetic diversity of the region is eroded by many factors including the export of medicinal plants. 
Many of medicinal plant species are harvested in the wild and there is no mechanisms in place to 
monitor the dynamics of such species. The hard currency earning through the uncontrolled exportation 
of this material would lead to the erosion of at least some of the genetic diversity in this group of 
plants. Therefore, plant diversity; particularly of medicinal plants, should be subjected to the 
regulation of Convention on International Trade in Endangered Species of Wild Fauna and Flora 
(CITES). 


6. RELATIONS AND CO-OPERATION WITH OTHER REGIONS 

The science of plant genetic resources is relatively new and, as a result, there is shortage of expertise 
and trained personnel. Implementation of CBD and GPA requires well-trained personnel. Sharing 
experience among countries both within the region as well as outside the region would also enhance 
the implementation of the CDB and GPA. 

There are a number of crop specific networks in the region coordinated by ICARDA in which 
countries from other regions participate as well. There is also a plant genetic resource network. West 
Asia and North Africa Network (WANANET), which coordinated by the International Plant Genetic 
Resources Institute (IPGRI) and the Association of Agricultural Research Institute in the Near East 
and North Africa (AARINENA) and assisted by international bodies. There are other crop-specific 
networks that are coordinated by FAO and some of the countries in the region as well as countries 
from other regions. These networks provide an important platform for scientific and germplasm 
exchange. There can be many possibilities for scientific exchange including information exchange on 
ex situ holdings, sharing of training and funding opportunities, dissemination of research results and 
matters related to the utilization of PtiRFA. The recently established Global Forum on Agriculture is 
expected to push for partnership in agricultural research on commodities and promote collaboration in 
the management of plant genetic resources worldwide. 

Several of the C'GIAR centers arc active in the region and provide scientific support to countries. 
ICARDA. IPGRI, International Crop Research Institute for the Semi-Arid Tropics (ICR1SAT), 
International Maize and Wheat Improvement Center (CIMMYT), International Sendee for National 
Agricultural Research (ISNAR) and the International Potato Center (CIP) are among the most active 
centers m NENA. As the technology provided by the CGIAR centers is free from limitations imposed 
by IPR. assistance from the centers has allowed countries of the region to bridge some gaps in 
technology. 


7. FUTURE OUTLOOK AND RECOMMENDATIONS 

Conservation and utilization of PGRFA can only be realized if it is developed within the context of 
agriculture. Therefore, it is important that the economic importance of the agricultural sector be clearly 
defined. This would enable other sections within the government such as budget and planning, the 
legislative system and other ministries to adopt policies supportive of agriculture and. in particular, 
conservation and utilization of agro-biodiversity. It is recommended that governments develop their 
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medium term agricultural development strategies and clearly define the position of PGRFA in their 
programs. 

The conservation of PGRFA should be seen as an important part of biodiversity. In this regard, it is 
essential that the coordination of activities between all stakeholders be developed at the national level 
through the establishment of committees with strong legal status and authority to take appropriate 
decision. 

Information on the regional potential and capacity in the utilization of PGRFA should be shared 
through the establishment of technical groups on the utilization of PGRFA. Within these groups, the 
exchange of PGRFA material such as crossing blocks and breeding material, scientific information 
and training on particular themes could be developed in accordance with international obligations and 
bilateral arrangements. 

For effective implementation of CBD and GPA, it is recommended that appropriate articles be 
included in the national development plan of governments. 

It is recommended that appropriate legislation in support of the private sector such as the recognition 
of the IPR. and that foreign investment on plant breeding industry be developed. This would 
encourage the utilization of PGRFA. To this end, it is important that investment opportunities on 
agricultural research in the field of plant breeding and utilization of PGRFA be identified and brought 
to the attention of potential investors. 

Appropriate legislation should be developed to ensure seed security to fanners through mechanisms 
that ensure that only seed of given standards are multiplied and distributed in the country 

Organizations that are active in the region such as the Islamic Bank, IFAD. FAO and C'GIAR centers 
should give special priority in establishing appropnate platforms for the exchange of scientists and 
material and technology related to the conservation and utilization of PGRFA. These exchanges 
should be established through partnerships on research and the development of the conservation and 
utilization of PGRFA and should include countries in the region and outside the NENA region. 

WANANET could serve as an information platform for the region. It is recommended that some 
support provided by international funding organizations in the region be channeled through 
WANANET. Funding can be used to enhance regional activities and potentials and promote 
partnerships among countries of the region on conservation and utilization of PGRFA. WANANET 
could also help to monitor the implementation of relevant international obligations related to PGRFA. 

It is recommended that countries in the region generate data on various quantitative indicators, which 
demonstrate their management of and achievements towards the conservation and utilization of 
PGRFA. This could provide an additional dimension to PGRFA in future agricultural planning. 

It is recommended that at least 1% of agricultural GDP be given to agricultural research. It is further 
recommended that agricultural research lie prioritized such that an effective PGRFA program be 
planned and integrated within NARS in support of sustainable agricultural development. 

It is recommended that more efforts be made by NARS in the region to utilize local genetic resources 
in breeding programs. This is important because CGIAR breeding materials are getting narrow in then 
genetic base. 

It is recommended that FAO, w ith the support of the CBD and financial mechanisms at the disposal of 
the international community on agro-biodiversity, assists NENA countries to develop PGRFA 
programs integrated in national biodiversity plans and agricultural research and development. 
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Annex 1 - Share of agriculture in GDP of NENA countries (World Bank 1998) and 


desirable expenditure on agricultural research and development (Million IIS S). 


Country* 

GDP in 1996 

Percent of 
Agriculture in GDP 
in 1996 

Desirable Research 
Expenditure 




At l%of 
Agri GDP 

At 2% of 
Agri GDP 

Algeria 

45,699 

13 

59.4 

118.8 

Egypt 

67,691 

17 

115.0 

230.1 

Iran 

89,979“ 

25” 

250 

500 

Jordan 

7,343 

5 

3.6 

7.3 

Kuwait 

26.650 

0 

0 

0 

Lebanon 

12.997 

12 

15.5 

31.1 

Libya 


2* 



Morocco 

36.820 

20 

73.6 

147.2 

Pakistan 

64,846 

26 

168.5 

337.1 

Saudi Arabia 

126,266 

1* 

12.6 

25.2 

Sudan 


34* 



Syria 

17,587 

20* 

35.1 

70.3 

Oman 

12,102 

3* 

3.6 

7.2 

Tunisia 

19.516 

14 

27.3 

54.6 

Turkey 

181,464 

17 

308.4 

616.9 

United Arab Emirates 

39.107 

1* 

3.9 

7.82 

Yemen 

6,016 

18 

10.8 

21.6 

Kyrgyzstan 

1,754 

52 

9.12 

18.2 

Tajikistan 

1.990’ 




Turkmenistan 

4,397' 





* Share of agriculture in GDP in 1980. 
n 1997 figures (World Bank 1999). 

s Dala not available for countries of Afghanistan. Bahrain, Cyprus. Iraq, Palestine, Qatar and Djibouti 
Blank cells also indicate non-available data. 
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Annex 2 - Agricultural production efficiency as indicated by agricultural added value and 


some factors affecting that. (World Bank. 1998). 


Country 

Agricultural value 
added per ha. 1992- 
94 

Sc i enlists and 
engineers in R & D 
per 1 million of 
population 

Expenditure 
for R & D 
as °o of 
GNP 

Personal 
computers 
per 1000 
people 

Internet host 
per 10000 
people July 
1997 

Algeria 

180 



34 

0.01 

Egypt 

2,990 

458 

1.0 

58 

.031 

Iran 

696 

338" 

0.31# 

32.7 

0.0 

Jordan 

461 



7.2 

0.38 

Kuwait 

224 



74.1 

21.72 

Lebanon 

24 

67 



0.01 

Libya 


361 




Morocco 

111 



1.7 

0.32 

Pakistan 

382 

54 


1.2 

0.07 

Saudi Arabia 




37.2 

0.15 

Sudan 




0.7 

0.0 

Syria 




1.4 

0.0 

Oman 

328 



10.9 

0.0 

Tunisia 

232 

388 

.3 

6.7 

0.02 

Turkey 

404 

209 

.8 

13.8 

3.6 

UAE 

2,076 



65.5 

7.6 

Yemen 





0.0 

Kyrgyzstan 

4 




0.23 

World 

236 



49.9 

35.19 


* Full time researchers 

# As a percent of GDP 

'Data not available for countries of Afghanistan. Bahrain. Cyprus, Iraq, Palestine. Qatar. Djibouti. 
Tajikistan, and Turkmenistan. 

Blank cells also indicate non-availablc data. 
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Annex 3 - Water availability to agriculture in NENA countries' 


Country 

Cultivated area 
hectare 

Irrigated land 
hectare 

Renewable 
water per 
inhabitant 
1995 

Water 
withdrawal 
per inhabitant 
nr 

Population 

million 


Year 

ha 

Year 

ha 

m 3 

Year 

m 3 

1995 

2020 

Afghanistan 

1990 

3.344 ,00 

1967 

2,385,740 

3,227 

1987 

1,702 

19.661 

40,955 

Algeria 

1993 

3.372.000 

1992 

555.500 

512 

1990 

180 

557 

816 

Bahrain 

1994 

3,165 

1994 

3,165 

206 

1991 

465 

5S7 

816 

Cyprus 

1994 

111,649 

1994 

39.938 

1,213 

1993 

331 

745 

925 

Egypt 

1993 

3.246,000 

1993 

3,246,000 

926 

1993 

913 

62.096 

90,606 

Iran 

1993 

14.382.418 

1993 

7.264,194 

2.044 

1993 

1,091 

68,365 

1 19,826 

Iraq 

1993 

3.731,300 

1990 

3,525.000 

3,688 

1990 

2,367 

20.095 

38.013 

Jordan 

1991 

214,767 

1991 

64.300 

161 

1993 

246 

4.215 

8,431 

Kuwait 

1994 

4,770 

1994 

4,770 

13 

1994 

348 

1,691 

2,752 

Lebanon 

1994 

189,206 

1993 

87.500 

1,465 

1994 

444 

3.009 

4.193 

Libya 

1987 

2.278,648 

1990 

470,000 

111 

1994 

880 

5.407 

11,448 

Morocco 

1993 

7 232 700 

1989 

1.258,200 

1,110 

1991 

436 

26,524 

37.801 

Oman 

1993 

61.550 

1993 

61.550 

455 

1991 

728 

2,207 

5.610 

Pakistan 

1990 

16,556.000 

1990 

15,729,448 

2,968 

1991 

1,277 



Qatar 

1994 

8,312 

1993 

12,520 

96 

1994 

528 

548 

764 

Saudi Arabia 

1992 

1.608,000 

1992 

1,608,000 

134 

1992 

1.040 

18.255 

37,919 

Sudan 

1995 

7.600,000 

1995 

1,946,200 

3.150 

1995 

633 

26.707 

43,760 

Syria 

1993 

4,938,670 

1993 

1,013.273 

1,791 

1993 

1,017 

14,203 

24.563 

Tunisia 

1993 

4,254,600 

1991 

385,000 

463 

1990 

382 

8,987 

12.832 

Turkey 

1991 

20.480.000 

1994 

4,185,910 

2,967 

1992 

541 

60,838 

82,248 

UAE. 

1993 

54,512 

1995 

66,682 

79 

1995 

1,107 

2.210 

3.185 

Yemen 

1994 

1,052,786 

1994 

481,520 

283 

1990 

251 

15,027 

34,540 

Djibouti 

1989 

407 

1989 

674 

520 

1985 

20 



Kyrgyzstan 

1990 

1,323.400 

1990 

1.072,600 

2,445 

1990 

2,527 

5 

5 

Tajikistan 

1992 

812.000 

1992 

718,000 

6,474 

1989 

2,065 

6 

7 

T urkmemstan 

1993 

1,480,000 

1993 

300,000 

17,321 

1989 

6,346 

5 

6 


1 Extracted from FAO data sources. 

’'Data not available for countries of Palestine and blank cells also indicate non-available data. 
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Annex 4. Size of ex situ holdings and in situ protected land area of the countries in the Region 


Size of the 
protected 
area (ha) 2 . 


%land area of 
the country 
protected 


In situ 

coefficient 

of 

protection 

efforts 



23.000 

0.43 

198,500 

1.43 

143.100 

0.6 

488,100 

2.28 



ft Extracted from WIEWS database; * C ountry reports 

1 Extracted from SINGER database. 

2 World Conservation and Monitoring Center (1999); 
data or non-applicable 


for the preparation of GPA.; S FAQ (1998b). 
Blank Cells indicate either non-availability of 
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Annex 5 - Utilization of plant genetic resources in the Region as indicated by number of 
articles appeared in AGR1S 1 and number of cultivars released by National 


Barley 

Durum 

wheat 

0 

0 


.cntil Other 
crops 




Key words used in combination with names ot countries using AGRIS 1997-1998 
: IC'ARDA Annual Report 1 997 

■Data not available for countries of Palestine, Djibouti. Kyrgyzestan, Tajikistan, and Turkmenistan 
Blank cells also indicate non-available data. 
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NATIONAL SEED POLICY AND STRATEGIES FOR THE 
NEAR EAST AND NORTH AFRICA 


A.J.G. van GASTEL; B.R. GREGG 

IITA/GTZ Seed Project, P.O. Box 96VS. Accra, Ghana ; and 

PO Box 1756. StarkviUe, MS 39760. USA 


I. INTRODUCTION 

Governments have the responsibility to ensure adequate food supplies at reasonable cost for all 
citizens. Policies must stimulate the development of the agricultural sector, which it is the backbone of the 
economy in most developing countries. For maximum effectiveness at least cost to national resources, 
seed of improved varieties should be a major concern, especially in an era of rapid population growth, 
economic re-structuring and need for more cost-effective and efficient use of resources. 

In the majority of the developing countries, in the past fifty years, policies emphasized the role of the 
public sector in building the seed supply pipeline, resulting in large government seed programs and 
parastatals, which provided seed to farmers at subsidized prices. The private sector was hardly involved in 
providing seed to farmers. More recently, due to the emphasis on re-structuring, policy emphasis shifted 
to the private sector as the main actor to produce and market seed for farming communities Government 
policy is to be confined to legislation, quality control, extension and variety development. 

I. I Status 

(low successful have wc been so far? Have past policies and strategies been able to stimulate the 
development of sustainable seed industries? 

fhe status of the seed industry in the Near East and North Africa (NENA) compares favorably with 
the situation in sub-Saharan Africa, but compared to Soudi America and South East Asia, seed 
industries are not well developed in several countries. 

The majority of arable, certainly marginal, land is still planted with unimproved varieties. For many 
crops improved genetic material is available, but dissemination is slow and in small amounts. 
Quantities of Breeder Seed and Foundation Seed are often insufficient and of relatively low quality 
and seed promotion and education are neglected. Quality control programs are not providing the 
expected services. In spite of ail the current emphasis, participation of the private sector is still 
relatively limited for important, often self-pollinating, food crops. This is due to the fact that the 
private sector has been given the responsibility without being given the incentives and conditions 
necessary for effective investment and operation. 

The situation can be summarized as follows. 

• Past Government seed production programs supplied seed at low cost, primarily because efforts 
were focused on "crash programs - ’ to increase food production. Such programs were usually 
heavily subsidized. This has created an attitude among farmers that seed is inexpensive, which 
does not favor paying cost-covering -let alone profitable— seed prices. 

• In some countries in the region, the seed program is still firmly in the hands of the public sector. In 
other countries, large scale seed production and marketing of important food crops is mainly in the 
public sector, but the public sector is in the process of building these operations into commercially- 
operated public seed enterprises or privatizing all operations. In an increasing number of countries, 
the 'real" commercial private seed sector (international and national) is becoming involved. However, 
this private sector mainly produces seed of profitable crops (hybrids, vegetables) for 'profitable areas' 
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of the agricultural economy. Interest in the low-profit but essential basic food crops (wheat, sorghum, 
and legumes) is very limited or non-existent. Markets are small and there is no consistent demand for 
higher-cost improved seed due to unreliable climatic conditions, on-farm saving of seed, lack of 
farmer understanding. Competition between the private and the public sector is often perceived as not 
fair; governments often still subsidize public enterprises. 

• In almost all countries, existing rules and regulations for (a) importation of varieties, (b) variety 
evaluation, testing and release, and (c) certification are still too bureaucratic and cumbersome. These 
rules and regulations do not favor introduction of the latest technology and fast release of improved 
genetic material. 

• Development of new varieties, as well as quality control, is-in almost all countries~the 'monopoly' 
of the government. In a few countries private companies are involved in breeding work for non- 
strategic crops. 

In general, it can be concluded that policies and strategies pursued during the past 50 years have not 
led to a situation where the formal seed sector is successfully meeting the needs of resource-poor 
farmers for the important food crops. The percentage of seed supplied by the formal seed sector is still 
very limited, and the informal sector still plays a major role in the majority of the countries in the 
region. 

ITiis paper will discuss some policy and strategy issues. It does not intend to re-invent the wheel, and 
it appreciates that several policies and strategies, which are currently pursued, are serving the purpose 
of building the seed industry. However, some existing policies, especially those developed when 
economic infrastructure and emphases differed, should be replaced with new forward-thinking 
policies. These policies should meet the needs of the current and anticipated situation of increased 
private sector responsibilities and application of business management and operating principles to seed 
production and marketing. 


2. NATIONAL SEED POLICY 

A policy is a definite course of action selected from alternatives in the light of given conditions to 
guide and determine present and future decisions. A policy expresses the Government’s approach 
toward a certain issue. It is a guidance statement of intent and requirements. It docs not focus on 
details; these are handled in regulations for implementation of specific laws. A policy establishes 
goals, directions, actions, responsibilities and roles in a form, which guide development and operation. 
Strategies are developed to adopt and implement a given policy. 

A National Seed Policy deals with the seed industry's role in agricultural development, food security 
and food self-sufficiency. What is the role of yield-enhancing seed in agricultural productivity and 
production and how can maximum benefits of improved seed be attained? A Seed Policy is the first 
and most important step toward an adequate and stable supply of high quality seed. It is the primary 
and cheapest input for a productive agriculture, which is able to achieve food security and self- 
sufficiency. 

An effective National Seed Policy must deal with important issues that have an influence on the 
production and supply of high quality seed. It must be long-term (have the force of Law) and have — 
and continue to have — the power to influence and guide the production and supply of seeds. Any law, 
regulation or action of any agency, which impinges upon production, distribution and/or marketing of 
seed, must be m compliance with the National Seed Policy. The Policy's influence should not be 
restricted to technical matters related to seed. For example, border custom control must not delay or 
interfere with timely shipment of seed into or out of the country. 
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A national seed council, or a comparable mechanism, with wide representation of the actors in the seed 
sector is essential to reach consensus and to help formulate policy and strategies for the future of the 
seed sector. Some countries in the region have a National Seed Board already composed and functioning. 
If no National Seed Board exists, other alternatives must be considered. 

Some programs suffer from lack of continuity in goals for the seed industry and the policies and strategies 
to achieve them. Sometimes this weakness results from changes in government, but more frequently it is 
caused by changes in personnel and lack of structure to assure the needed continuity. One of the main 
advantages of a National Seed Board, if it is properly used, is that it provides a structure through which 
greater continuity of goals and policies can be achieved. Seed legislation, if carefully drafted, can also 
provide continuity of policies. 

In the remaining part of this paper the following policy issues will be discussed: (a) the role of 
different actors, (b) liberalizing and privatizing the sector, (c) quality control, (d) the informal sector, 
<e) emergency and disaster relief, and (f) harmonization. Although important policy issues, such as (i) 
crop and seed research, (li) testing and release, (in) variety protection, (iv) credit for the seed industry, 
and (v) seed import and export are not discussed in this paper, they should be part of any 
comprehensive National Seed Policy. 

Annex 1 includes a basic format for a “Model Development-Oriented National Seed Policy" which 
includes most of the essential elements. This was prepared as a guideline for countries of the region, 
not only to help them establish or complete effective Seed Policies, but also to promote uniformity 
among countries in Seed Policy, which is the first step toward regional cooperation and efficient seed 
supply. 


3. ROLES OF MAIN ACTORS 

The two main actors are the public sector and the private sector. Governments must focus on 
supporting roles (variety development, legislation, quality control, etc.) and creating a market for seed 
(extension promotion of farmer understanding of, and willingness to purchase, more expensive but 
higher-yielding seed). Government supporting roles arc not limited to agencies involved in agriculture; 
tax, duty, traffic control, police, import'export, etc., also impact upon seed production and marketing 
and must also be subject to the influence of the National Seed Policy. The private sector's role is to 
conduct market-responsive commercial operations of seed production and marketing. Today's “buzz 
phrase” for re-structuring seed is “Government promotion must create a farmer market for seed; the 
private sector will then produce and distribute to satisfy this market". 

Government must also carefully avoid competition with the private sector, as well as avoiding undue 
control or restriction of private sector business operations and response to market conditions. A clearly 
defined separation between these two roles must be maintained. At the same time, there must be close 
cooperation and mutual support between the two sectors. 


4. LIBERALIZING AND PRIVATIZING THE SEED SECTOR 

Past experience has shown that the private sector is more efficient at market-oriented commercial 
operations than are government “administration-focused” agencies. In view of the growing need to 
produce more from the use of increasingly scarce resources, today's trend worldwide, is economic re- 
structuring. with Government withdrawing from commercial or market-oriented operations and 
leaving these to the private sector. 

The agricultural sector has been one of the first areas re-structured. Most large general agricultural 
activities have now been privatized (food, grain, fertilizer) in the majority of the countries in this 
region. 
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The private sector is now also expected to take responsibility for producing and marketing seed and 
planring material to farmers. However, it must be appreciated that: 

• Seed is living material, sensitive to humidity and temperature. 

• Large volumes are involved, but only a small amount is sold to each farmer. 

• Farmers live in many villages, often remote with poor roads and communication. 

• Farmers often do not have cash to pay for purchases. 

• Seed are not bought year-round; the need for seed is seasonal and extremely lime-sensitive. 

• Production involves a time lag of 2-4 years. 

• Seed alone has no value; the farmer needs related inputs. 

• Appearance of seed does not indicate its quality. 

• High technology, requiring additional costs, is involved in producing, processing, and delivering 
improved seed. 

• Farmers are not sufficiently educated by Government to create a consistent seed market. 

• The price farmers will pay for seed is often little more than the grain price. 

In fact, anything that affects agriculture — from weather to market prices — not only affects the 
production of seed, but also the ability of fanners to use and/or purchase seed. 

Therefore, seed production and marketing is a high-risk, high technology, high cost business, with 
long recovery periods for investment. It is often a low profit business, and the seed sector is usually 
not the most attractive alternative for investment of private sector funds and efforts. Private sector 
investors are not easily willing to make large long-term investments unless they are assured that 
known and favorable conditions will prevail throughout the life span of the investment. 

Effective liberalization and privatization of seed production and supply can, therefore, only take place 
if a strong, well-focused National Seed Policy creates business/economic conditions favorable to 
private sector investment in seed. The policy must remain essentially unaltered for the long-term. In 
several cases, re-structuring has only achieved Government withdrawal from seed production and 
supply, without significant subsequent takeover of responsibilities by the private sector, because of the 
lack of an adequate National Seed Policy and incentives for investment in seed. 

To privatize the seed sector requires specific Government incentives to attract investment in seed 
production and supply. In too many cases. Government has provided inadequate incentives to attract 
the required private sector investment. 

To create a favorable economic environment in which seed enterprises can operate efficiently. 
Government actions must include the following: 

• Establish a long-term National Seed Policy, with the effect of law'. This should specify needs, 
participants, roles, and Government guarantees and actions. 

• Establish a special Investment Promotion Law, which identifies priority areas into which 
Government wishes to attract private sector investment. This offers significant and specific 
incentives to private enterprises, which invest in these priority areas. Seed should be a priority area 
for a relatively long period; /.<?.. the time required to establish stable seed industry operations. 
Incentives offered are concessions, which reduce the cost of establishing and operating an 
enterprise, and thus improve its profitability and reduce operating risks. Incentives should be 
offered to both domestic and foreign investors. Some investment incentives offered by some 
countries, usually for a specified number of years, include: 

a) Freedom from income tax. 

b) Freedom from business, sales and other taxes. 
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c) Freedom from import taxes on necessary equipment and operating supplies. 

d) Freedom from taxes on land, buildings, vehicles and other real property used in the 
operations. 

e) Freedom from taxes on exports of seed produced above the national requirements or 
market demands. 

f) Special loans from Government, at low interest rates. For operating credit, seed stocks 
should be accepted collateral. 

g) Freedom to hire Government personnel, sometimes without the employee losing his 
Government retirement benefits. 

h) Government-supplied services, such as electricity and water, at concessional prices. 

i) Land for offices/factories in special Government-designated industrial areas, at 

reduced prices or no cost. 

j ) Guaranteed freedom from competition by Government agencies, such as Government 
seed programs. 

k) Assistance from all Government Agencies, such as Agricultural Extension and 
Research. 

l) For foreign investments (either joint ventures or wholly-owned), freedom to repatriate 
earnings without taxation. 

m) Freedom from duty on the importation of inbred lines. 

n) Access to public varieties, as well as Breeder and Foundation Seed of varieties 
developed by the public sector. 

Unfortunately, seed development in this region has not yet benefited adequately from such investment 
promotion programs. 

• Establish a free capital market to encourage private investment. 

• Set up rural credi 1 programs to ensure that farmers can gel credit (preferably credit in kind, rather 
than cash) to buy seed from any reliable dealer (not limited to government agencies). It is 
important to ensure that credit policies include all financial institutions, and that credit supports 
development of the quality-oriented seed industry and private sector. 

• Allow free marketing and pricing system (no price control). 

• Strengthen extension to create farmer understanding and use of improved seed. 

Subsidies : Subsidies are contrary to present economic trends in which Government makes no 
investment, and the private sector conducts and finances market-oriented operations. Subsidies are not 
conducive to good business management of the private sector enterprises. If certain subsidies are 
deemed necessary for a healthy seed sector for essential basic crops, such subsidies should be given 
equally to both public and private sectors: it should be clear what is subsidized, and for how long. It 
should be relatively easy to withdraw the support. 

However, investment incentives — not subsidies — are essential to attract cost-effective and well- 
managed private sector investment. 


5. QUALITY CONTROL 

Several seed quality control approaches are used in the world: the "Comprehensive Regulatory” and 
the “Truth in Labeling" systems are the most common. It is also widely accepted that in many 
developing countries, seed quality control systems arc not strong and often lack adequate funding. 

The “Quality Declared Seed” system, developed by an FAO expert consultation, is designed to provide 
a quahty control system that is less demanding on government resources but is adequate to provide good 
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quality seed to farmers. The proposed system leaves the responsibility for the quality with the producer 
(internal quality control), while government checks only a very limited part of the seed lots and fields 
(external quality control). This system may seem less efficient in terms of the guarantees that the 
government is able to give to the farmers, but it requires fewer government resources than the 
comprehensive regulatory system. By placing the responsibility on the producer and trader, a better 
appreciation of quality should develop. It should be accompanied, however, by increased government 
Extension promotion of seed to create a farmer market, and by specific legal responsibilities of the 
supplier to ensure the stated quality. 

Government policy recognizes that planting value of seed depends on its quality; all activities shall 
make every' effort to provide seed of maximum economically feasible quality. Government efforts 
must be focused on ensuring a stable supply of high-quality seed, while attracting private investment. 
All seed offered for sale should comply with all quality requirements, in all operations. Every' seed 
producing entity must maintain its own internal quality control unit. Government should conduct 
realistic external quality control operations (Seed Law, Certification, service testing laboratories, etc.) 
required protecting both seed users and seed suppliers. 

A realistic Seed Law is essential to ensure reliable standards of seed quality, protect seed users and 
suppliers, and develop a quality-oriented seed industry. Standards should not be inflexible. In 
emergency situations, and when the need arises, certain aspects of quality standards may be relaxed 
temporarily. Certification should be voluntary: seed that complies with Seed Law' requirements may be 
freely sold. 


6. INFORMAL SECTOR 

What is the informal sector? The “informal seed sector” is not really a sector; it is more a term to 
describe the use of gram or unimproved seed as planting stock. The sector comprises all seed 
activities, which are not considered formal. Generally, the informal sector operates in areas, which are 
not served by the formal seed sector, as well as for crops for which no improved varieties exist. In 
such cases, farmers still need to plant seed: they may save their ow'n seed or obtain the seed neighbors, 
local grain market, NGOs. etc. From a macro-economic point of view, this planting material is not the 
most cost-effective and its contribution to national food production is limited. In spite of the fact that 
in many marginal areas such seed may be the best option for the farmer, it is also often used because: 
( 1 ) improved seed is not available: and/or (2) the fanner does not understand the benefits of improved 
seed. 

In many developing countries there is strong resistance to supporting this informal seed sector, 
because the formal seed sector is much more effective in terms of rapid introduction of new varieties 
and widespread use of improved seed. Moreover, national and international variety development 
efforts are too costly to be used in the informal sector (few users are reached): only a formal seed 
sector will be able to make expensive new technologies widely available to farmers. Furthermore, 
support to the informal seed sector is often perceived as competition to the formal seed sector, and 
supporting the informal sector is detrimental to the development of a strong national formal seed 
sector. However, efforts in the informal seed sector should complement those of the formal seed 
industry and aim at areas where the formal seed sector does not reach or where the formal seed sector 
has nothing to offer. It is, furthermore, important to realize that the informal seed sector- if successful 
and properly supported — will gradually become part of the formal sector. Once we start 
supporting/developing the informal sector, it will develop and there will be a need for improved 
genetic material, quality, etc. In fact, in the majority of European countries the entire seed sector 
started informally, and developed into the current formal sector; the same will happen in developing 
countries. Therefore, support to the informal seed sector should ultimately lead to a strong formal seed 
sector and support to the informal seed sector is justified. 
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Allhough the National Seed Policy should emphasize the formal seed sector, the informal seed sector 
should not be neglected and governments should not discourage support to the sector. Furthermore, 
there is initially no need to strictly control the seed that is produced in this sector (quality control and 
certification). A participatory approach to plant breeding, as practiced by international centers such as 
ICARDA, should be supported, because it will assist the small-scale resource-poor farmers to raise 
production and standard of living. On the other hand, governments should help develop farmer 
quality-consciousness and understanding of the benefits of improved seed and genetic quality. They 
should encourage, where beneficial, the introduction of improved varieties from the formal sector into 
the informal sector. The Agricultural Extension Service should be strengthened and should strongly 
educate farmers in the benefits that improved seed can give to them. The ‘seed message’ should be 
more clearly included in all extension programs. Agricultural Extension staff themselves must be 
trained, able and willing to carry out this important role. 

At the same time, government strategies should encourage the emergence of small private seed 
companies which will regularly supply these farming communities with quality seed of improved 
varieties and other essential inputs. 


7. EMERGENCY AND DISASTER SEED RF.UF.F 

Environmental conditions are quite erratic in the Near East and North Africa. Climatic variability, 
particularly variability in seasonal rainfall, can play havoc with crop production and lead to major 
breakdowns in food and feed supply. This is certainly the case in areas where rainfed agriculture is 
practiced. Apart from climatic vagaries of the region, national turmoil and regional conflicts (man- 
made disasters) often interrupt regular food and feed production. The combination of climatic 
variability and human conflict can often have catastrophic consequences, as witnessed recently in 
some areas. 

Quality seed of improved varieties is an important agricultural input and unavailability of seed is one of 
the reasons why, under disaster situations, the normal cycle of food and feed production may collapse. 
Access to quality seed is important in ensuring the resilience of the production base, which provides the 
inherent capacity' of a country to respond to, and mitigate the impacts of, a disaster. It is, however, 
remarkable that literature on national food security strategies generally does not elaborate on seed 
supply. Most important is that countries, certainly those prone to years of shortage of rainfall, are 
prepared for emergencies. 

Emergency seed relief is not necessarily a part of a Seed Policy; rather, it is a part of other 
Government Policies. Immediate effects may be ameliorated by emergency seed relief, but is should be 
intended as a short-term remedy to production shortfalls and not become a long-term activity, interfering 
with developmental activities. 

When emergency seed supplies are needed. Govern ment Policy should be to seek first to purchase the 
needed seed from private sector producers and government distribution should not interfere with 
private enterprise marketing activities. This should also be the ease if NGOs are assisting in 
emergency situations. 

It should be kept in mind that free distribution of seed should be an emergency measure only and not 
continue after the cause has been removed. In many countries it has been shown that supplying free 
seed for longer periods, has a direct effect on farmers’ willingness to pay for seed at the later stage. 

One successful method is to issue certificates to disadvantaged farmers, which can be redeemed for 
seed at a private sector seed enterprise. Government then pays the enterprise for the value of the 
certificates for w hich he has supplied seed. 
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Preparedness is the key word. A major part of any strategy for increasing seed security is having 

information available, which will allow quick action in cases of emergency. 

Information is required on: 

• the number of households, the individual risk of becoming seed constrained, consumer preferences 
and other socio-economic data; 

• the major crops and varieties in the farming systems; 

• available (national and regional) seed stocks of regionally adapted varieties, potential seed 
producers and suppliers: 

• plant quarantine measures: variety and seed registration regulations; seed import and trade 
regulations in effect in each country: 

• Available seed security stocks (national and regional). 

Data bases on the seed situation (including seed stocks) in each of the countries of the region, as well 

as a Geographic Information System in which various climatic and population information is linked 

with crops, and specific variety characteristics, are essential. 

The strategy should also include: 

• The initiation of national and regional seed security stocks (National carry-over seed stocks. 
Regional seed security reserves. Community-based seed banks. Strategic area seed reserves). 

• Strengthening national seed industries in the region to ensure that seed is available in the region 
when disaster occurs, as well as to enable the production of quality seed for seed security stocks. 
This includes support to local seed supply systems, in particular improving local seed storage 
techniques, as an important strategy for improving household and community level seed security. 
i.e.. avoiding the need for emergency operations. 

• Strengthening of regional cooperation. Cooperation can involve joint collection of data, linking of 
national security stocks, liberalization of movement of seed across borders and sharing of 
experiences with regard to disaster preparedness and emergency operations. 

• Harmonization of national seed policies, rules and regulations, concerning plant variety protection, 
variety evaluation, quality control and certification, import and export, phytosanitary requirements, 
etc. Seed security strategics (in parlicular those where seed crosses national borders in emergency 
situations) can be seriously restricted by such laws and regulations. 

• Regional variety evaluation and a regional variety catalogue. 


8. HARMONIZATION AND LIBERALIZATION OF CERTAIN RULES AND 
REGULATIONS 

Almost all country policies in the region are emphasizing the role of the private sector in the seed 
supply pipeline. The private seed sector in the NENA region is expected to take the lead. A private 
seed industry can. however, only successfully operate if it has access to the latest technology and if it 
can market its products in both a national and a regional market. National markets arc often too small 
for profitable operation. To be able to have access to the latest technology and market products in a 
number of countries, liberalization and harmonization are important. A realistic approach to this is 
included in the World Bank Sub-Saharan Africa Seed Initiative (SSASI), which proposes eight ‘best 
practices for seed regulations’ in order to achieve effective participation of the private sector. 
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Market Entry : To ensure the emergence of domestic seed companies, as well as entry of foreign 
companies (regional and international), governments should allow companies to enter into the market 
based on simple criteria, without heavy requirements for investment (equipment) or specific 
conditions concerning trained staff, etc. 

Introduction of New Varieties : To allow companies to move varieties regionally for testing and 
marketing, governments should allow' companies and public institutes: 

(a) to have access to varieties and germplasm from any source, and 

(b) to introduce new varieties without waiting for official tests and approvals. Governments should 
allow voluntary variety registration. Compulsory registration, if at all, may be for a limited 
number of strategic crops. In any case ‘registration’ data from any source should be acceptable. 

Seed Quality Control : Seed certification should be voluntary, because compulsory certification slows 
the introduction of new varieties. Voluntary certification also reduces seed cost to farmers, which is 
particularly important for low-overhead local companies producing low-value seeds of non-hybrid 
crops. Governments should enforce Truth-in-Labeling and spot-check seed that is sold in the market. 
Government should set minimum standards and offer seed quality control services (testing, 
certification) for free. 

Seed Hxport and Import : To allow' seed companies to produce seed volumes in countries of their 
choice and to move seed across borders to regional markets. Governments should allow companies: 

(a) to import seed subject to realistic phytosanitary rules, tests, procedures only; 

(b) to export seed without permits or quantity controls and with only those phytosanitary and quality 
tests determined by the importing country. 

Retail Seed Sales : To allow development of marketing networks in low-volume seed markets, so that 
seed sales for small farmers are convenient. Governments should allow retailing of seed without 
registering with the Ministry of Agriculture. 

Seed Producing farmers : To allow competitive and efficient seed production, and to facilitate seed 
growing by small farmers. Governments should allow seed companies to contract seed production 
with farmers of their choice, without government registration, permission or screening. 

Intellectual Property Rights : Governments should introduce legislation that allows breeders to register 
ownership of new varieties, but the sale of unregistered varieties should remain possible. Companies 
should have open and equal access to varieties developed by the public research. Public research 
should have a policy to sell germplasm. 

Transgenic Plants: Laws and regulations should be established that allow: (a) sale of products from 
transgenic plants: (b) testing of transgenic plants; (c) introduction of transgenic plants; and (d) 
patenting of genes, etc. 

Policies should emphasize the need for liberalization and regional harmonization of rules and 
regulations dealing with these aspects of the seed industry. New technologies can then be introduced 
rather quickly and varieties can move across borders without difficulty. Companies can sell seed in 
more than one country. This will attract private sector investment, as it allows an enterprise to produce 
enough seed to generate the profit required to pay costs and keep the business in operation. 
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9 . 


CONCLUSION 


Seed industries in several countries arc still not sufficiently well developed in the Near Hast and North 
Africa region. An effective, up to date, realistic National Seed Policy, backed up by adequate 
strategies to adopt and implement the policy, will be able to improve the situation. Furthermore, it is 
important that government policies stress the importance of liberalization and regional harmonization. 

Several governments have policies for the development of a sustainable seed industry, often with 
emphasis on the role of the private sector in production and supply of high-quality seed. However, 
adoption and implementation is lacking behind and realistic strategies are not really in place. The 
private sector does not (is not able to) play its full role in the production and supply of seed, certainly 
not for the important, often self-pollinating, food crops, because governments have not been able to 
create an environment in which the private sector can successfully operate (enabling environment). 
There is a need to implement policies, which support the private seed sector. Several seed rules and 
regulations must be liberalized and harmonized across countries of the region to speed up introduction 
new technologies and to make private seed supply more cost-effective. 

Policies should not neglect the informal sector in those countries where this sector still plays a major role 
in provision of seed to farmers. Supporting the informal sector will ultimately lead to stronger formal seed 
sector. 
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ANNEX 


A MODEL DEVELOPMENT-ORIENTED NATIONAL SEED POLICY 

This Model Development-Oriented National Seed Poliey was developed for the VVANA (West Asia 
and North Africa) and ECOWAS (Economic Community of West African States) or WASDU (West 
Africa Seed Development Unit) regions. 

Provisions: 

Article I : Objective 

Article 2: Force 

Article 3: Implementation 

Article 4: Applicability 

Article 5: Notices and Rules 

Article 6: Integration 

Article 7: Quality Orientation 

Article 8: Infrastructure and Sectorial Participation 

Article 9: Private Sector 

Article 10: Government Support and Initiation 

Article 1 1 : Government Seed Supply 

Article 12: Multinational and Domestic Private Sector 

Article 13: Crop Research 

Article 14: Seed Research 

Article 15: Variety Development. Testing and Release 

Article 16: Stock Seed Maintenance and Supply 

Article 1 7: Control of Varieties and Variety Ownership 

Article 1 8: Seed Quality Control 

Article 19: Field and Seed Standards 

Article 20: Certification 

Article 21: Seed Law 

Article 22: Seed l esting 

Article 23: Standardizing Seed Testing 

Article 24: Seed Production 

Article 25: Seed Conditioning and Ginning 

Article 26: Seed Distribution and Transport 

Article 27: Seed Use/Need Data and Statistics 

Article 28: Seed Marketing 

Article 29: Seed Extension and Promotion 

Article 30: Credit for Fanner Seed-Users 

Article 3 1 : Credit for the Seed Industry 

Article 32: Special Promotional Benefits 

Article 33: Training and Technology Application 

Article 34: Coordination and Cooperation 

Article 35: Import and/or Supply of Equipment and Supplies 

Article 36: Seed Import 

Article 37: Seed Export 

Article 38: Policy Advisory and Updating 


Article I : Objective 


1 . 1 . Recognizing the critical role of improved seed as a cost-efficient higher-yielding production input 
to reduce crop losses and production costs, increase agricultural productivity and yields, and improve 
economic efficiency of farmers, the Government of (hereinafter termed 
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Government), acting under authority established by Law No. of , herewith enacts 

this National Seed Policy of (hereinafter termed National Seed Policy). 

1.2. Government recognizes that it has the responsibility, and herewith establishes its official policy 
accordingly, to achieve the following principles in support of agricultural and rural development and 
stable national food supply: 

1.2.1. Government has the primary responsibility to ensure that adequate and timely supplies of high- 
yielding. high-quality seed of all crops are available to farmers at reasonable prices and appropriate 
times. 

1.2.2. Government must play the lead support role, develop pilot operations, maintain public-service 
types of infrastructural and service support required to maintain efficient seed supply, create and 
demonstrate fanner demand for higher-yielding seed, and create an operating environment favorable 
for private-sector investment in seed supply. 

1.2.3. To conserve Government funds and ensure maximum efficient service to farmers and 
consumers. Government shall encourage the private sector to conduct those seed supply operations 
suitable to private enterprise. The private sector shall be responsible for production, processing, 
distribution and marketing of seed for farmer planting. 

Article 2: Force 

2.1. This National Seed Policy shall be effective as of the date hereunder specified, shall have the 

force of Law as provided in Law' No. of . and all parts hereof shall continue in 

force indefinitely, until specifically modified by Ministerial Decree under provisions of this Policy and 
the said Law No. of . 

Article 3: Implementation 

3.1. To implement this National Seed Policy, Government shall, as of the date hereunder indicated, 
begin to establish and bring into effective operation the following activities, where such are not 
already in effect: 

3.1.1. Establish and operate the "Seed Industry Development Office" or office of similar function w ith 
other appropriate name, within the Ministry of Agriculture. This Office shall provide direct support, 
guidance, and assistance to any and all private-sector agencies interested in. and/or participating in. 
any activity of the seed industry. It shall serve as a focal point for providing assistance available from 
other agencies, and in cooperating and coordinating activities and obtaining support for the private 
sector. It shall impartially assist in development of the private sector, equally assisting any agency 
which participates, or desires to participate, in any component of the seed industry and/or its 
supporting infrastructure. It shall also issue at reasonable intervals a Directory of the Seed Industry. 

3.1.2. Modify and/or amend such laws, regulations, decrees and other official acts which provide 
special investment incentives, freedoms, and rights to agencies which invest in any other government- 
specified priority activities and'or export-oriented activities, so that such benefits are available to 
private-sector firms in the seed industry. 

3.1.3. Actively seek to encourage, support and promote private-sector investment in the seed industry. 

3.1.4. Cooperate w ith and support private-sector seed production, supply, export and other operations. 

3.1.5. Establish, conduct and maintain those corollary and support components and activities of a 
public-support nature which are essential for efficient supply of improved seed. Such components and 
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activities shall be organized in a manner appropriate for efficient operation, adequately funded, and 
operated in accordance with international standards and norms for such activities. 

3.1.6. Ensure that no Law or regulation, in any area of activity or Government responsibility, interferes 
with, delays or hampers the production, supply, import or export, of high quality seed. 

Article 4: Applicability 

4.1. To maximize supply of higher-yielding seed to farmers. Government herewith establishes this 
stable, consistent, long-range National Seed Policy, and shall guide and conduct all future seed-related 
operations under the conditions established herein. All activities related to production and supply of 
seed, corollary and supporting operations thereto, and components thereof, conducted by Government 
agencies anchor the domestic and/or international private sector, conducted wholly or in part within the 
national territory, shall be governed by the provisions of this National Seed Policy. 

This National Seed Policy shall guide the content, meaning and intent of all provisions of all Laws 
which affect activities relating to seed, including Laws on tax, duty, import/export, traffic control, etc. 
All Government officers at all levels shall, under the implementation of any Law (except plant 
quarantine) in no way delay, impede or interfere with the use or movement of seed for planting 
purposes, under penalty of severe action including dismissal. 

Article 5: Notices and Rules 

5.1. To ensure timeliness and effectiveness of applicability, the Minister of Agriculture shall, as 
deemed necessary and in the best interests of national agriculture, farmers and seed industry, issue 
modifications and rules under this national Seed Policy after due public notice in accordance with 
official procedures. Such rules and modifications shall become a part of this National Seed Policy and 
shall appropriately affect its implementation, but shall not change its long-term intent of support, 
development, improvement and encouragement. 

Article 6: Integration 

6.1. This National Seed Policy shall become a part of. and shall operate in support of. overall National 
Development Policy and National Agricultural Policy. However, as it is in the national interest to 
maximize private-sector seed supply, where the National and Agricultural Development Policies 
conflict in operational details of this aspect of private-sector participation, this National Seed Policy 
shall predominate, provided that ultimate goals of operations hereunder shall fit into the objectives of 
the National and Agricultural Development Policies. 

Article 7: Quality Orientation 

7.1. Government recognizes that planting value of seed depends on its quality, as measured by 
established quality-control procedures. The focus of all seed activities shall he to provide the highest- 
quality seed (including genetic, physical, physiological, and phytosanitary quality components) which 
is economically feasible. To ensure maximum benefits to farmers and consumers, all seed offered for 
sale shall comply with all applicable quality requirements, and all seed operations and activities shall 
make every effort to provide seed of maximum quality. It is expressly understood that quality 
standards are not inflexible, and that as the seed industry and its technology develop, standards shall 
be expected to rise in order to provide improved service to farmers. In emergency situations, certain 
aspects of quality' standards which do not affect genetic quality may be relaxed temporarily. 

Article 8: Infrastructure and Sectorial Participation 

8.1. Government recognizes that a complex tcchnical/induslrial/economic infrastructure is required to 
maintain a continuing flow of high-yielding seed of improved crop varieties. Government shall make 
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every effort to ensure that all essential infrastructural components are established and operated in the 
manner most beneficial to national agricultural and economic development. Participation of both 
Government and private sector are required to ensure efficient use of funds and national resources, 
while providing the most effective service to agriculture. It shall be the responsibility of each sector to 
conduct those essential activities in which it is most competent, in close coordination with other 
activities/components and participating agencies. In general, activities/components of a public-service 
nature which normally require some form of subsidization shall be conducted by Government and its 
subsidiary organizations. All activities/components of a commercial, market-responsive nature, and in 
which the private sector is w illing to invest in such as manner as to serve efficiently all or part of such 
national needs, shall be the responsibility of the private sector, and Government shall ensure that its 
agencies do not generate competition to such private-sector operations. 

Article 9: Private Sector 

9.1. Government recognizes the important role of the private sector in certain aspects of seed supply, 
and in providing required seed at minimum Government expense and minimum cost to farmers. The 
private sector is expected to play a major role in seed supply, and Government shall provide all 
possible support, as specified herein or established hereunder. 

Article 10: Government Support and Initiation 

10.1. It is the responsibility of Government to establish pilot operations, initiate development, and 
ensure that essential activities/components are established and operated as required. As the private 
sector develops the capability to provide the needed activities and high-quality seed. Government 
agencies involved in such activities shall reduce their operations correspondingly, so as to avoid direct 
competition with the private sector while ensuring that all farmers who need such seed are properly 
supplied. To maximize participation by the private sector and thereby reduce government 
expenditures. Government shall provide the maximum support to the private sector permitted by 
applicable laws. Where necessary and as possible. Government shall actively seek to modify and/or 
amend appropriate laws and regulations in order to encourage maximum private-sector seed supply. 

Article 1 1 : Government Seed Supply 

11.1. Government's first responsibility is to ensure that adequate stocks of high-quality seed of 
improved varieties are provided to farmers, to ensure production of the required food, feed and liber. 
Government recognizes that seed production of some crops does not meet the criteria for investment 
by the private sector. Government organizations shall produce the amounts and kinds of such seed as 
are required to ensure that farmer needs are met, when such seed are not provided by the private 
sector. However, Government shall not competitively produce seed of any kind supplied by the private 
sector. As the private sector develops the capability to produce and supply seed of such additional 
crops as are required and is actively supplying such seed, involved Government agencies shall 
appropriately reduce or terminate their supply of such seed kinds, in order to prevent Government- 
subsidized competition and to conserve Government funds. 

Article 12: Multinational and Domestic Private Sector 

12.1. Multinational private-sector seed firms can benefit the seed industry with new genetic materials 
and technology in addition to seed supply, but sometimes do not supply specific local needs, which 
may be best-supplied by local domestic seed firms, including some crop seed of lower profit. For 
maximum technology development, operating and cost efficiency and supply of seed needs, both 
multinational and wholly-national seed firms shall be encouraged and supported equally. 
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Article 13: Crop Research 


13.1. The base of seed supply is to give farmers improved materials developed by research, in a form 
which can improve their crop yields, As many aspects of crop research are non-profit public-scrvicc- 
type operations, it shall be the responsibility of appropriate Government agencies to conduct such 
research. However, some aspects of research directly support profit-generating seed supply operations, 
and certain private-sector firms can and may conduct such research to the benefit of the nation's 
agriculture. Any qualified private-sector agency shall be permitted, encouraged and supported in 
conducting such research. Research results and solutions developed by Government agencies shall be 
freely available to, and exchanged with, the private sector. 

Article 14: Seed Research 

14.1. Research in seed science, technology and industry are essential to improve and maintain quality 
and cost-efficiency. Government has the primary responsibility to ensure that such research is 
conducted, with primary focus not only on basic research but also on adapting basic research and 
developing solutions to fit local needs of seed development and supply. Private-sector firms which can 
conduct such research are also encouraged to do so. Research results and solutions developed by 
Government agencies shall be freely available to, and exchanged with, the private sector. Measures to 
improve coordination among various seed industry operations shall include established ongoing means 
of bringing together seed industry participants to identify needs for seed research and to exchange 
data. 

Article 15: Variety Development, Testing and Release 

15.1. To ensure release of superior materials as new varieties and hybrids are developed, it is essential 
to test them under conditions similar to those under which farmers will grow them. Such testing is a 
public-service activity, and shall be conducted by Government, in accordance with specified 
procedures and for a period of time adequate to ensure correct identification of improved lines. 

15.2. Varieties/hybrids developed by the private sector may be included but are not required to be 
included, in Government-conducted trials and research, and shall be considered solely on their merits. 
Such varieties and hybrids which qualify shall be freely-included on any recommended or otherwise 
officially notified lists of crop varieties, and shall be eligible for Certification. As improved varieties 
are of benefit to farmers, no charge shall be levied against any private-sector breeder for including a 
specified number of materials in test trials. 

Article 16: Stock Seed Maintenance and Supply 

16.1. Maintenance and supply of slock (Breeder. Foundation, Registered, etc.) seed of improved 
varieties and hybrids is the responsibility of the agency which develops the variety/hybrid. Within 
Government breeding programs, a special agency shall be established with adequate 
staff/facilitics/budgets to ensure timely supply of the required amounts and kinds of seed. 
Government-produced Foundation and/or other stock seed shall be freely allocated at reasonable cost 
to qualified private-sector agencies upon request, as and when it is available and in accordance with 
established requirements for variety control. Every effort shall be made to produce stock seed 
adequate to meet all appropriate requests. Private sector agencies may make advance requests to 
ensure allocation of such seed, through appropriate channels established therefor. 

Article 17: Control of Varieties and Variety Ownership 

17.1. Considerable expense is involved in developing an improved variety, even though the ultimate 
benefit derives to farmers and the national food supply. To encourage variety development research 
and permit recovery of development costs, appropriate laws and/or regulations shall be established to 
permit the breeder/developer to control seed production/ supply of his varieties so as to benefit 
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financially from his development investment, while serving the needs of farmers and the nation’s 
agriculture. 

Article 18: Seed Quality Control 

18.1. Adequate control of seed quality requires constant supervision, checking, inspection and testing. 
To ensure effective quality control, every seed program is encouraged and shall be assisted by 
Government to maintain its own internal quality control unit, operating in accordance with 
internationally-established procedures. In addition. Government shall appropriately maintain and 
conduct those external quality control operations (eg., Seed Law, Certification, service testing 
laboratories, etc.) required to protect both seed users and seed suppliers. 

Article 19: Field and Seed Standards 

19.1. To ensure high seed quality and operating cost-efficiency, quality control of both seed fields and 
seed lots is necessary. Standards for different categories of seed production fields and seed lots shall 
be established, to the extent possible in compliance with international norms, but in all cases achieving 
a balance between the needs of farmers for high quality vs. realistic production capabilities under 
current agro-economic conditions. It is recognized that standards are flexible and can be improved as 
technological, operational, and infrastructural developments permit; when emergency conditions 
require, standards w'hich do not affect genetic quality can be lowered temporarily. 

Article 20: Certification 

20.1. As a means of helping develop a quality-oriented seed industry and achieving high seed quality, 
functionally-independent seed Certification shall be developed, and all seed agencies encouraged to 
participate to the fullest extent. Certification, in standards, procedures, concept and methodology, shall 
comply with internationally-recognized norms. 

20.2. Wlule Certification of all seed produced and marketed is recommended, it shall not be 
compulsory. Seed which complies with Seed Law requirements may be freely sold without 
Certification. Further, disclosure of parentage of proprietary varieties/hybrids shall not be required in 
order to enter them into Certification. 


Article 21: Seed Law 


21.1. A realistic Seed Law which reflects current requirements, constraints and capabilities is essential 
to ensure reliable standards of seed quality, protect seed users and suppliers, and develop a quality- 
oriented seed industry. Government shall seek to establish and maintain current a Seed Law which 
reflects policy and overall measures in the long-term, with day-to-day and operating details established 
through Ministerial Decrees. An adequately equipped/staffed/ funded implementation agency shall be 
maintained, and all seed offered for sale shall be subject to requirements of the Seed Law. Under the 
Seed Law, a regular sampling and testing program shall be conducted. 

Article 22: Seed Testing 

22.1. Rapid, reliable and accurate tests of seed quality are essential to the conduct of the seed industry. 
Government shall establish and maintain a network of official seed testing laboratories in locations 
adequate to permit samples to be delivered to a lab within 24 hours after sampling, physical tests 
completed and germination testing begun within 24 hours after the lab receives the sample, and lest 
results to be reported within 24 hours after completion of the germination test. These labs shall be 
adequately equipped and staffed with trained qualified analysts, and all operations conducted in full 
compliance with recommendations of the International Seed Testing Association (1STA). 
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22.2. Each seed program, public or private sector, shall be encouraged and assisted in establishing and 
maintaining an adequate testing laboratory in accordance with international standards, as part of its 
internal quality control program. 

Article 23: Standardizing Seed Testing 

23.1. Reliable, repeatable seed testing results are essential for orderly seed supply and development of 
the private sector and seed export' import. To ensure standardized procedures and repeatable lest 
results, a national referee seed testing and analyst training program will be established and maintained 
by Government as a public service. 

Article 24: Seed Production 

24.1. Seed production shall be organized and conducted to achieve the highest seed quality and 
operating cost-efficiency, recognizing that the objective of seed supply is not to build programs but to 
supply higher-yielding seed to farmers. The private sector shall be encouraged and supported to 
produce the maximum possible part of seed required for farmer use. Government shall produce only 
those seed kinds which are required but not supplied by the private sector. As much as possible. 
Government seed production shall be under contract with private farmers who shall be paid, guided, 
supported and supervised in a manner which helps them develop financially, in use of technology, and 
in their ability to organize and apply improved seed and crop production technology and to become 
self-sustaining private-sector seed operations. 

Article 25: Seed Conditioning and Ginning 

25.1. As an essential seed supply operation, conditioning shall be developed in such a manner as to 
provide the needed services most efficiently for the seed supply system and seed-using farmers. A 
national strategy shall be developed and followed to ensure that conditioning is established and 
conducted so as to provide the best service. Conditioning facilities and operations shall be complete, 
adequate, cost- and time-efficient, coordinated with handling/' receiving/storage, and conducted so as 
to obtain maximum benefit from its capability to improve seed quality. All seed agencies, Government 
or private sector, shall be encouraged and assisted to develop and maintain their own up-to-date, 
efficient seed conditioning facilities. Government, to the maximum extent possible, shall provide 
conditioning services to small or new seed operations on a fee basis, to assist in developing the seed 
industry Government shall establish concessional credit and import systems to help establish and 
maintain up-to-date adequate conditioning facilities. 

Article 26: Seed Distribution and Transport 

26.1. Government shall encourage and support the establishment and operation of a distribution 
system, and separate individual distribution systems and networks, which make higher-yielding seed 
available to all possible farmers in all crop production areas, within their zone of mobility. To the 
maximum extent possible, private-sector merchants shall be utilized in the distribution system. 
Government shall make available at no cost, designs for safe seed storages of different capacity, 
suitable for different levels of the distribution system. Government shall also make available at no 
cost, designs for safe seed transport vans and vehicles. 

Article 27: Seed Use/Need Data and Statistics 

27.1. Correct, detailed up-to-date data on seed use and planned needs are needed by seed suppliers to 
plan production and distribution; seed-using farmers also need such information on seed availability. 
Government shall establish and maintain a system to collect and disseminate such information on a 
current timely basis, so that it can support management and decision-making by seed suppliers and 
users. Government shall also support and encourage development of management information and 
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data systems suitable for use by seed programs' firms to improve their management and operating 
efficiency. 

Article 28: Seed Marketing 

28.1. Marketing, as the means of promoting fanner acceptance and use of higher-yielding seed, is 
encouraged and Government shall do its utmost to support and coordinate honest, effective and 
intensive marketing efforts in both government and private sectors. This shall include, but not be 
limited to, assistance in marketing campaigns, developing promotional methods and materials, 
emphasizing seed in agricultural extension and farmer training programs, etc. 

Article 29: Seed Extension and Promotion 

29.1. As a primary means of educating farmers in acceptance and use of improved technologies, 
extension promotion of higher-yielding varieties and seed shall be developed, promoted and 
maintained by Government to the maximum extent. Such promotion shall include improved seed and 
varieties without regard to origin or supplier. 

Article 30: Credit for Farmer Seed-Users 

30.1. Government shall establish and maintain crop production credit for farmers which includes 
credit for purchase of higher-yielding seed. Such credit shall permit the farmer to select the supplier 
from whom he buys his seed, without distinction between government and/or private-sector suppliers. 

Article 31: Credit for the Seed Industry 

31.1. Government shall ensure availability of credit for seed industry firms, at concessional rates 
which promote investment in seed supply. Such credit shall be available for financing capital 
expenditures, operating expenses, and seed inventories. Collateral requirements shall be minimized. 

Article 32: Special Promotional Benefits 

32.1. In order to encourage private-sector seed supply, private-sector agencies which invest in a 
specified manner in seed supply activities shall be eligible to receive such incentives as tax 
exemptions, import and export privileges, special-rate loans and financing, guaranteed repatriation of 
profit, etc., as are offered by any government agency and/or law. to promote investment in any 
identified priority area. 

Article 33: Training and Technology Application 

33.1. Production and supply of higher-yielding seed requires practical application of high technology 
in all activities, under farmer conditions. Development, transfer, application, and training in 
appropriate up-to-date technology shall be actively supported and pursued by Government. Such 
improved technology shall be freely available to any government or private-sector agency involved in 
the seed industry. Such technology shall include but not be limited to research developments, training 
courses, conferences, meetings, publications, bulletins, manuals, etc. Any private-sector seed industry 
firm shall be equally eligible for its staff to participate in any Government-conducted or sponsored 
seed-related training program, and shall have free access to seed- and crop-related training, 
publications, data. etc., developed by Government agencies. Private-sector seed agencies shall have 
unrestricted eligibility to hire Government seed personnel and specialists. All Government agencies 
which participate in such activities and/or have the technical competence to provide any required 
support and assistance, shall provide all possible technical support and assistance to any Government 
and/or pnvatc-sector seed industry agency which has need of such support. 
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Article 34: Coordination and Cooperation 

34.1. To ensure efficient operation and minimize the required investment and use of national 
resources. Government shall ensure that Government and private-sector agencies cooperate and work 
toward the common goal of improved agricultural efficiency, and that competition to the private sector 
in specific activities shall not be generated by Government organizations. Such coordination shall 
include, but not be limited to, regular seed industry conferences, newsletters, bi-scctonal advisory 
committees, regular exchange of information, training programs, seed trade and/or technical 
associations, etc. 

Article 35: import and/or Supply of Equipment and Supplies 

35.1. It is recognized that it is most efficient to import certain equipment and supplies required by seed 
operations. Government shall minimize or eliminate tax, duty and/or restrictions on such essential 
imports, and shall expedite procedures so that such commodities may be quickly and economically 
imported. Any other restrictions, such as re-export of such commodities, shall also be waived in order 
to promote efficient seed supply. 

35.2. When domestic manufacture and supply of such equipment and supplies is possible and 
economic in the service of the national seed industry and possible export. Government shall encourage 
and support to the maximum extent such domestic manufacture and supply, and establishment of joint 
ventures, licensing agreements, etc. Provided that, such manufacture and supply shall be in 
compliance with internationally-recognized procedures for protection of patents, copyrights and other 
applicable forms of intellectual property rights, so that the nation's standing in the international 
community shall be maintained at a high and respected level. 

Article 36: Seed Import 

36.1. From tune-to-lime. stock seed must be imported for research and development purposes which 
are ultimately in the best interests of national agriculture, import of some seed, at some times, for use 
by farmers is also in the national interest. All possible Government assistance shall be provided to any 
Government or private-sector agency which requests import clearance of such seed, within procedures 
specified in appropriate regulations established hereunder. Administrative procedures required shall be 
minimized so delays do not oecur. Only normally-applied seed quality standards and internationally- 
recognized plant quarantine standards shall be required. All possible assistance in expediting 
shipment, clearances, currency exchange, letters of credit, etc., shall be provided so as to expedite 
movement. The "Seed Industry Development Office" established under provisions of this National 
Seed Policy, shall serve as a focal point of support and assistance. 

Article 37: Seed Export 

37.1. Local climate and agro-cconomic conditions arc. or may be found to be, ideally suited to produce 
high-quality seed of some special and/or labor-intensive crops. Production of such seed for export, 
either in excess of domestic needs or specifically for export, increases farmer income and supports 
national economic policy, exports farm labor, and earns foreign exchange. Government shall provide 
to domestic and multinational private-sector agencies producing seed for export, all officially-provided 
incentives and supports available to other promoted and/or export-oriented activities. Administrative 
procedures required shall be minimized so delays do not occur. Only normally-required seed quality 
standards and internationally-recognized plant quarantine standards shall be required. All possible 
assistance in expediting shipment, clearances, currency exchange, letters of credit, etc., shall be 
provided so as to expedite movement. The "Seed Industry Development Office" established under 
provisions of this National Seed Policy shall serve as a focal point of support and assistance. 
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Article 38: Policy Advisory and Updating 

38.1. To keep this National Seed Policy current and applicable to changing conditions, a National Seed 
Advisory Committee shall be established, with membership from representative agencies of both 
Government and the private sector. This Committee shall meet regularly, deliberate on all factors 
affecting seed supply and use. and advise the Minister directly on policy modifications needed to keep 
policy current and supportive. The Minister shall consider such recommendations, discuss them as 
appropriate, and in accordance with applicable laws, issue modifications in the National Seed Policy to 
improve its suitability and applicability to current conditions without changing its long-term intent and 
validity. 

ISSUED this day of , 19 . 


MINISTER OF AGRICULTURE 
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PRIV ATISATION OF THE SEED SECTOR IN THE NEAR EAST AND NORTH AFRICA 


Michael TURNER: Sam KUGBEI: and Zewdie BISHAW 
Seed Unit, JCARDA, Aleppo. Syria. 


I. INTRODUCTION 

Efforts to improve the seed supply in developing countries have been in progress since the early 
1970s, mostly through medium of projects financed by international agencies or bilateral aid 
agreements. These projects put in place the essential components of a national seed program such as 
processing, storage and quality control facilities. They also provided training in the associated 
technical procedures such as seed testing and certification. 

Because of the nature of development assistance, these projects were invariably implemented through 
government agencies, either directly with Ministries of Agriculture or by parastatal seed corporations. 
This practice was entirely consistent with the policies of the time, which, in most developing 
countries, saw the Government playing a dominant role in social and economic development. Seeds 
were often regarded as a strategic input to agriculture and therefore naturally the concern of 
Government. At the same time, the private sector showed little interest in this business and in some 
countries was actively discouraged. 

It was in this climate that many national seed organisations became established. They were generally 
run in a bureaucratic way to fulfil official planning objectives, with little concern for managerial or 
financial efficiency. They were also strongly production-oriented while marketing was neglected. 
National seed organisations were closely linked to extension programs and input credit packages in 
which the real cost of the seed was not charged and the real value to farmers not tested. If production 
exceeded requirements, the unsold seed could be easily diverted to the grain market and the 
government ultimately covered the losses incurred. On the other hand, if there was a shortage, the 
Government tried to arrange for importation, often from uncertain sources. 

This pattern of development was observed in many developing countries, including those of the Near 
East and North Africa (NENA) region, which is the immediate concern of this paper. As a result, the 
first seed organisations established were generally large, monolithic institutions, closely tied to 
government policy and therefore lacking managerial flexibility. They had large numbers of staff , often 
well trained at the higher levels, but some key managerial procedures, particularly relating to planning, 
marketing and stock control were generally weak. A further complication was that these initial seed 
projects often combined the production and regulatory functions under one entity so that there was no 
independent quality control agency in the country. 

This paper briefly outlines the recent developments, which have raised the profile of privatisation in 
national seed programmes, and explains the mechanisms by which this process can be advanced. It 
then considers a number of issues, which may affect the implementation of privatisation policies, and 
the likely consequences of privatisation on the overall seed supply system and the farming community, 
which it serves. The paper draws on the general experience of many developing countries and 
interprets this in the specific context of the Near East and North Africa. 


2. CHARACTERISTICS OF THE NENA REGION 

It is appropriate to consider the characteristics of this region, which may influence the development of 
national seed programmes and the prospects for privatisation. Two types of factors may be identified; 
first, those w hich relate generally to the agriculture and crops of the region, and second, those that are 
determined by the political and economic circumstances of individual countries. 
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The typical agro-ecology of the region is one of low total rainfall, which occurs almost entirely during 
the cool winter, while the summer is hot and dry. Therefore, only one crop can be grown per year 
under rainfed conditions, and that crop is often subject to risk due to variation in the timing and 
quantity of rainfall. Supplementary irrigation to guarantee the success of that crop is extremely 
beneficial if it can be provided. The traditional crops of the region are those that are naturally adapted 
to this seasonal pattern, namely wheat (bread and durum), barley, lentil, chickpea and faba bean. 

Where sufficient water is available for irrigation throughout the year, a summer crop can also be 
grown, which is most commonly cotton, rice, maize or sunflower. Because of the large livestock 
population, fodder/forage crops play an important part in all production systems in the region; 
typically they are barley, oats and a range of legume species, depending on the availability of water 
and the local pattern of livestock management. Vegetable production is practised everywhere under 
irrigated conditions and sometimes in protected environments. 

The region is not characterised by subsistence farming; and most producers are connected to the cash 
economy to a greater or lesser extent. Indeed, even in some areas when yields are low, the mechanised 
harvesting of crops by contractors is a well-established practice. There is a close relationship between 
crop and livestock production so that straw and stubble make up an important part of animal feed 
during the dry season. Likewise, the intensive production of fodder under irrigation for cash sale is a 
very active business in some countries. 

Another feature of the region, which should be noted, is the importance of natural resource 
management. As a result of the dry environment, which in many areas cannot support crop production, 
raising of livestock, especially small ruminants, is an important part of the total agricultural output. 
Increasing livestock numbers have placed the environment under severe pressure and raised concerns 
about sustainability. Consequently, there is an interest in the introduction of improved management 
practices for natural and managed pastures. However, a secure seed supply is a common constraint in 
these efforts, both at the development stage and in the wider implementation of successful strategies. 
This is a topic in which ICARDA has had an active interest for many years and seed supply continues 
to be a recurrent issue in livestock management programs. 

Due to political differences in the region, the economic picture is diverse. Similar to situations in much 
of the developing world, in the past, most countries had relatively controlled economies, often w ith 
strongly socialist policies. That has been changing in recent years, notably in Egypt. Turkey and 
Morocco, but in some other countries there remains a strong government presence in the traditional 
industries and services even though an active private sector is engaged in manufacturing and small 
business, Despite substantial oil revenues in some countries, the region is not characterised by vibrant 
economic growth. This is due in part to the many political tensions that exist. Tor political and'or 
economic reasons also, some countries are strongly supported by external donors while others arc 
relatively isolated from that system. In general, one could say that the region is not as advanced in the 
process of economic liberalisation as are some other parts of the world. The region is also less 
dependent on foreign assistance. On the other hand, proximity to Europe and concerns about political 
and social stability may lead the European Union to maintain strong economic support to those 
countries in the Mediterranean region. 


3. THE ( HANGING ECONOMIC CLIMATE IN DEVELOPMENT 

From about the mid-1980s, the climate of development began 10 change. In some countries, 
particularly in Africa, formal 'structural adjustment' programs were implemented to reduce the 
oversized public sector and to promote private initiatives. This was linked to the removal of price 
controls so that producers could sell in a free market; that was seen as a key step in promoting 
agriculture and increasing national food production. The philosophical basis of this move w as that the 
efficiency and creativity associated with the private sector could not be realised while the Government 
occupied such a dominant place in the economy. However, it is also true that in many cases the 
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government budget simply could not support the wide range of activities and responsibilities it had 
acquired. In the countries of the Near East and North Africa, structural adjustment was not a notable 
feature. In some countries, the same process of economic liberalisation began and was supported by 
foreign donors. 

In the specific context of seeds, these policy changes naturally prompted a reappraisal of governments 
roles in seed supply and calls from development agencies for a progressive withdrawal from a direct 
role in production, thus allowing the private sector to take over the more commercial functions of 
production and marketing. The Government was expected to concentrate on creating a policy 
environment more favourable to the development of a more diverse seed supply system. The 
Government would of course retain responsibility for regulatory matters, but with the clear expectation 
that regulations would be consistent with a more liberal seed policy and not obstruct the entry of new 
participants in the seed industry, whatever their origins. 

These changes became branded with the general title of privatisation' a term that carries some 
connotations from elsewhere which may be misleading. It may be more appropriate to regard the 
process as one of ‘diversification. That is the shift from one major supplier with a national remit to 
many different suppliers operating in selected crops or locations in which they could develop a viable 
business 


4. MECHANISMS OF PRIVATISATION 

There are several possible mechanisms by which the seed sector can be privatised or diversified, as 

summarised below: 

(i) Transfer of ownership: The simplest approach is for existing government enterprises to be 
transferred to private ownership. This can be done through the creation and public offer of shares 
or by selling to an existing company or through a management buy-out'. All of these 
mechanisms have been widely used in many countries in the privatisation of state enterprises, 
such as public utilities (Klenk, J. et al.. 1995). This process began in the UK early in the 1980s 
and continues to spread around the world as Governments attempt to reduce their financial and 
management commitments, and raise a large amount of cash through the sale of state assets. 
Unfortunately, the outright disposal of seed organisations in this way is very’ difficult for a 
number of reasons. Seed organisations are generally over-capitalised, over-staffed, managerially 
complex and. most important, they seldom have a truly profitable product portfolio. While it is 
possible to offer inducements to buyers and to plan a phased transfer, this is a difficult road to 
follow. One example of this approach is the recent establishment of a commercial seed company 
designed to take over all the production operations of the National Seed Administration in Sudan. 
However, this company has substantial development investment and it is presently too early to 
assess its progress in commercial terms. 

(li) Restructuring existing units : An alternative approach is the gradual restructuring of existing 
government units to operate along more commercial lines so that they become viable enterprises 
with more managerial autonomy. They could eventually be sold off or continue to operate as 
suppliers of public sector varieties without direct subsidies which do not enable them to compete 
fairly with the true private sector, litis approach is particularly suited to countries where there are 
a number of seed processing centres of medium size serving a limited geographical area. They 
can he made into autonomous units first, which is a more manageable process because the 
problems that arise can be addressed progressively. This approach is being implemented in Egypt 
through the GTZ project entitled " Improvement and Decentralisation of Governmental Seed 
Production and Marketing." 

(in) Encouraging new entrants: The pursuit of diversification by encouraging new seed enterprises to 
enter the market requires policy changes, which must remove regulatory impediments and create 
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an open market free from price controls or other marketing restrictions. This enables companies 
to charge the full cost of their operations and to make a profit, without the fear of unfair 
competition from the public sector. This approach is complementary to the 'restructuring' 
approach mentioned above because the new entrants may be assured success by the ongoing 
changes in the public sector. Of course, the, new entrants will enter the market cautiously and 
selectively, focussing on the more profitable crops and the most productive agricultural areas 
first. 

(iv) Leasing public facilities: One other approach, which has been practised in some countries, is the 
leasing of existing government facilities to private companies. This may apply particularly to seed 
processing plants, which often operate well below their capacity, especially if the government 
program is the contracting agency. Plant can therefore be leased on a weekly or monthly basis to 
private companies, This approach allows companies to make good use of past investments. 
However, it may present management problems and it is probably only a transient solution until 
companies have sufficient confidence or resources to acquire their own facilities. 

It is clear that there are various measures, which can lead to a diverse and financially viable seed 
industry. These approaches are not mutually exclusive. The outright transfer of existing assets may be 
the least promising for reasons already stated. The most attractive formula is the simultaneous 
restructuring of government and paraslatal seed organisations to remove direct subsidies while 
providing encouragement to the emerging private sector through appropriate policy changes. 
However, there remains the question of how to test the real interest and commitment of the private 
sector, while the state is still the predominant player. 


5. HOW TO PROMOTE PRIVATISATION 

We may make the assumption that most countries of the region would express general support for the 
role of the private sector in their seed industry, although there are a few' exceptions. Certainly those 
that seek foreign assistance are more likely to respond to pressure and open up the seed sector. We 
may then ask how this process can be assisted? There are two parallel approaches, first to remove all 
the official obstacles to the private sector participation and, second, to provide active encouragement. 
Obstacles that may need to be removed include restrictive procedures such as difficulty in obtaining 
basic seed of public varieties or in importing foreign varieties and delays in the certification of crops 
or seed lots. In addition, there are general issues related to price controls and subsidies, which have 
already been mentioned. 

Equally important, but less tangible is the confidence among the private companies that its 
contribution to seed supply is recognised and appreciated" by the government. Ibis is not simply a 
matter of instituting official procedures, but more a question of trust and access to senior people in the 
Ministry and can of course quickly change depending on the attitude of a few key individuals. We 
know that within Ministries there can be tension between those promoting reform and more 
conservative measures. This can apply to seed policy just as it docs to matters of the national 
economy. There are also instances where the implementation of new procedures by middle ranking 
Ministry officials is not consistent with the declared policies of the Government. There may be due to 
conflict of interests and a desire to maintain the status quo. For example, institutions may try to retain 
existing work and staff. Of course, we understand why that occurs self-preservation is a strong 
instinct, both for an individual or an institution. 

Providing active support to ihc private sector may be problematic because the Government may find it 
difficult to reduce a subsidy to its own operations while offering direct assistance to private 
companies. However, there are however concessionary arrangements such as low' interest loans for 
business start-up or expansion and tax holidays for new businesses. Ihe risk always with such 
schemes is that they can l>e exploited by those who are already well-established in business rather than 
benefiting those who have a real short-term need. 
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Another indirect measure to support the private sector is giving access to an efficient quality 
control/assurance service. Establishing a seed testing laboratory and finding qualified staff can be a 
major problem for a new company. Therefore, the use an official laboratory and guidance on quality- 
related procedures can be a real benefit. However, this requires an open-minded attitude by the seed 
testing/certification agency, which was dedicated to official work in the past. These agencies may also 
need to adopt a more educational and supportive role towards the emerging private sector by providing 
assistance such as training. In contrast, in the past their role was primarily that of a policeman. 

Ultimately, the progress of privatisation ultimately depends on the market, which when truly free, 
provides a robust test of financial sustainability. If the product offered is not sufficiently attractive to 
the farmers, they will not buy it and seed demand will remain limited. If circumstances change, such 
as output prices for agricultural products increase or new improved varieties become more available, 
then demand for seed may increase. It may be true that privatisation policies can create an ‘enabling 
environment’, but they cannot guarantee a certain market share or seed replacement rate, which was 
the case under the more managed supply system of the past. 


6. I M PACT OF THE CROP PORTFOLIO ON PRIVATISATION PROSPECTS 

Wc know that crops vary greatly in their potential for profitable seed marketing. Factors favouring 
seed marketing include low sowing rate, production under high-input conditions, high output value of 
the crop and technical complexity in the seed production process. Conversely, attributes such as low- 
output value, high sowing rates, unspecialised seed production practices and extensive low-input 
production systems are unfavourable to seed marketing. At one extreme there are hybrid vegetables 
such as tomato and pepper and at the other there are grain legumes and barley. Horticultural crops, 
which arc already in the private sector domain, fall outside the scope of this paper: only cereals, 
legumes and forages will be considered. 

Traditional field crops of the region offer limited possibilities for commercialisation of the seed supply 
because they are mostly self-pollinated cereals and legumes, or forages. Climatic factors, which affect 
raint’ed crop production, are a further constraint to regular seed sale/purchase since investment in 
inputs may be a complete loss in the event of crop failure. Likewise, favourable climatic conditions at 
harvest enable farmers to store their own seed successfully from one season to the next without serious 
loss of quality. Only the irrigated summer crops such as maize and sunflower regularly attract private 
sector interest. However, they are only grown in limited areas. Cotton is a crop in which the private 
sector takes an active interest, for example in India and Pakistan, but in the NENA region there is 
usually a strong government involvement in all aspects of cotton production and marketing, including 
in the seed supply. Of course, areas of intensive irrigated crop production such as the Nile Delta are 
intrinsically more favourable to commercial seed supply because farmers are buying other input and 
are well connected to the cash economy. 

While we all understand the technical basis of these differences between crops, the implications for 
privatisation are rather serious. For example, national research services may be under pressure to make 
their material available to the private sector, which is a very desirable move. However, it may also 
mean that the government seed organisations are left with only the ‘residual' unprofitable crops, which 
do not provide a viable crop portfolio. This raises a rather difficult question “ If governmental seed 
organisations must continue in business to supply the unprofitable crops - should they be allowed to 
handle the profitable ones as well so as to improve their commercial prospects?" Are they able to 
maintain diversity in order to secure their income? 
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7. 


THE ROLE OF PUBLIC’ RESEARCH 


There is much evidence that the mam reason that farmers buy seed of self-pollinating crops is for 
variety replacement (Jaffee and Srivastava, 1992: Heisey, 1990). Therefore the availability of a steady 
flow of new material from research into agriculture can greatly improve prospects for a profitable seed 
business. This has been the experience in Europe and other countries, which have benefited from a 
highly competitive plant breeding sector following the introduction of Plant Variety Protection. Even 
with the stringent requirements for variety registration, there are still new varieties coming on to the 
market every year that stimulate great interest among farmers. In general, we can say that there is a 
strong link between the productivity of plant breeding research and the success of the commercial seed 
industry'. 

When considering privatisation we therefore have to look at the dynamics of varieties in the market, 
which are affected by two factors. First there is the absolute productivity of the public sector research 
programs - how many varieties are being produced? Second, there is the effect of the variety 
assessmcnl/rcgistration system, which in some countries is still very lengthy and restrictive. It is 
unrealistic to expect a dynamic private sector to emerge under circumstances where there are only a 
few crop varieties, most of which are old and well-known to the fanners. Companies may also look for 
promising varieties to introduce from overseas, but slill the registration system may delay actual 
commercialisation. This can have a very negative effect on the private sector. 

This issue is fundamental to the liberalisation of the seed sector. In the past, governments were content 
if there were a few reliable varieties from national research stations cultivated in most of the area for 
the main crops. With liberalisation, one would expect to sec much greater diversity in varieties, and 
since there is much breeding work in progress in the world, it would be unlikely that varieties from 
one source would dominate the market. However, the Agricultural Research Services may see their 
position as vulnerable in the face of open market competition and may seek to retain a major influence 
on variety release. While their position may be viewed as defensive, their concerns may be legitimate, 
rhe public sector may have the responsibility to breed for all environments, whereas the private sector 
could concentrate on areas of high potential within w'hich it can achieve regular seed sales. 

Another relevant variety issue is that of specific versus general adaptation. Multi-locational testing 
systems tend to favour w idely adapted varieties and commercial companies also prefer those varieties, 
w hich can be marketed to a large area. On the other hand, in more difficult environments, varieties 
with specific adaptation may be required. The varieties will not be favoured by the private sector and 

therefore so public breeders will have to maintain an interest tn environmentally difficult areas, 
possibly using participatory approaches and farmers involvement in variety selection. 

A further issue, which may arise as the private sector develops, is the procedure by which public 
sector varieties are made available for use by private companies. Should there be open access to all 
companies, or limited release, or even exclusive release, which may offer better prospects for effective 
commercialisation? These are clearly very sensitive issues for an emerging private sector. 


X. THE IMPACT OF PLANT VARIETY PROTECTION (PVP) 

Before leaving the question of plant breeding and varieties, it is appropriate to consider the possible 
impact of PVP legislation, which may be introduced in several countries of the region within the next 
year or two. In principle, such legislation is intended to stimulate private sector breeding by enabling 
breeders to collect a royalty on the use of their varieties. This has been an extremely effective stimulus 
to competitive plant breeding in Europe in the past 30 years. However, there is reason to be cautious 
about the effect of such legislation in the countries of this region, at least as far as non-hybrid field 
crops arc concerned. Investment in plant breeding is a long-term process and returns depend not only 
on having the rights’ for a variety but also on the effectiveness of the royalty collection system. Given 
the high percentage of farm-saved seed and the sensitivity to price, it seems unlikely that the 
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availability of variety protection would provide sufficient incentive to promote substantial investment 
by the local private sector. However. PVP be useful for imported varieties of outstanding merit and 
certainly for some perennial crops such as tree fruits in which the propagation system can be 
controlled better. 


9. ROLE OF MULTI-NATIONAL COMPANIES 

One dimension of privatisation, which arouses interest in many quarters, is the role of multi-national 
companies. Indeed, some believe that privatisation will lead to a major penetration of the market by 
such companies. In reality, these companies continue to consolidate and to dominate some sectors of 
the seed industry, but as already explained, they are highly selective. They operate only in the most 
profitable crops and in areas where they expect to recover sufficient profits from the regular sale of 
hybrid seeds to justify their investment. Therefore, they may contribute to increasing productivity in 
the high potential areas, and that may significantly improve national production, but they may have no 
impact at all on marginal crops and low potential areas. If this is accepted, it provides the fundamental 
justification for the continued investment in breeding for the public good' by the lARCs and NARS. 

The extent of investment and commitment by such companies can vary widely. They may engage in a 
breeding program ‘to meet local needs' while in reality they concentrate on costly research efforts in a 
small number of locations around the world. Therefore national subsidiaries and agents of multi- 
national companies will more likely be involved in the evaluation and marketing of varieties 
developed elsewhere. The question of whether the company carries out local production, or only 
import seed, is also sensitive. This will depend on a number of factors including production costs, 
local climatic conditions, management capabilities and the size of the market. For the higher value 
seeds, there is probably a tendency, as with the research effort, lo concentrate production in a few' 
well-managed locations and then to distribute regionally from the areas. 

From a host country perspective, multi-national companies offer a source of high quality varieties and 
rapid improvement. However, there are also concerns that their entry may jeopardise local breeding 
efforts, which are less well-resourced. Furthermore, changes in the market or in the global strategy 
may cause these companies to leave a country' if the market is no longer profitable, which may create a 
gap in the supply. As already noted, the existence of plant variety protection may encourage 
international companies lo enter a market, while lengthy variety testing and release procedures have 
the reverse effect. 


10. THE ROLE OF SMALL SEED ENTERPRISES 

One of the problems faced by the governmental and parastatal seed corporations was their relatively 
large size. This was a consequence of their project origins, which normally favoured large capital 
investment, particularly in processing plants. Consequently, by serv ing a large area, the transport costs 
of raw seed these plants from growers and of clean seed out to farmers become very high. This adds to 
the total production cost and presents a serious burden if privatisation is considered. 

These problems of scale prompt consideration of small seed enterprises as a more effective way of 
meeting local seed demand. They may also cope with local variety preferences in a way that a national 
organisation could never achieve. The problem with small seed enterprises is the lack of information 
on and experience in running these activities in developing countries. The Seed Unit at IC'ARDA has 
taken a special interest in this topic; we organised a workshop in 1998 to gather experience and 
discuss the issues, which arise in the establishment and management of such enterprises. 
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11. 


THE ROLE OF NON-GOVERNMENTAL ORGANISATIONS 


In some countries, notably in Sub-Saharan Africa, international NGOs have played a significant role in 
the seed supply. This usually follows relief interventions during times of emergency as a result of 
natural disasters or civil conflict (Cromwell et al., 1993). NGO activities are typically community- 
based and may have strong interest in local issues such as the conservation of genetic resources and 
participatory crop improvement. Their contribution to the privatisation process may be positive or 
negative, depending on their production and pricing strategics. In the Near Last and North Africa. 
NGO activities have not generally played a significant role in seed supply. This is probably due to a 
different political climate, which does not encourage such uncontrolled interventions. 


1 2. THE IMPORTANCE OF A NATIONAL SEED POLICY 

When government agencies were the dominant players in the seed system, seed policy was essentially 
an internal business of the Ministry of Agriculture and could, within reason, do as it wished. Since 
main activities were under its control, the Ministry of Agriculture did not have to define or declare a 
policy. With the prospect of more diverse seed industries emerging, policies assume much greater 
importance because they may, or should, define the spheres of activity of the participants. In fact, the 
existence of a policy may be considered a pre-requisite for diversification, since new entrants need 
reassurance that activities and responsibilities are well-defined and not subject to sudden change for 
political reasons. Therefore, if a Government is planning a new' policy, there are Irene fits in publishing 
this as a written document. A classic example of this was the ‘New Seed Policy’ published in India in 
1989, which aroused a lot of controversy at the time but which dramatically changed the face of the 
Indian seed industry in just a few years (Turner. 1994). 

The importance of stability' in the seed policy cannot be over-emphasised since it is fundamental to the 
issue of confidence. The private sector may be reluctant to become involved if it fears, on the basis of 
past experience, that the government may intervene without consultation. The most likely intervention 
is the distribution of cheap (or even free) seed for reasons of emergency relief or sometimes for 
political advantage. 


13. THE NEED FOR REGULATORY REFORM 

One major aspect of policy is the reform of seed legislation and regulations. In many countries, these 
regulations were devised in the 1970’s often as project activities and they were tailored to serve the 
needs of government system. That is now often unsuited to the needs of a more diverse seed industry 
and may be a deterrent to the participation of new companies. This subject has been comprehensively 
reviewed by Tripp (1997). The revision of legislation and regulations should also be viewed in a 
regional context since it w'ould be extremely beneficial to achieve some harmonisation. This is 
mentioned again in section 16 below. 


14. THE NEED FOR A NATIONAL REPRESENTATIVE FORUM 

Diversification of the seed industry through privatisation creates a strong need and justification for a 
national representative body in the seed sector. In fact, the concept of an apex body’ such as a 
National Seed Council is already well-known and these councils exist in many countries already. 
However, it is common to find that these bodies are partially or completely inactive, and that their 
membership does not reflect changes in the structure of the seed sector. If the private sector is to play a 
larger role it is absolutely vital that it is represented at such a high-level and that the body has the 
status to influence government policies and decisions. For example, it should be a formally constituted 
and recognised committee within the Ministry of Agriculture with a duty to meet and report on a 
regular basis to a designated senior official, ideally at the Minister or Vice-Minister level. 
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The question ol' representation is often difficult in an emerging private sector which may be 
fragmented have varying opinions and interests. The key step in the development of the private sector 
is the formation of a National Seed Association that represents the interests of commercial seed 
companies. Discussions with Government are more easily conducted by such an association than by a 
few companies, which have their own specific agenda. Recently, we have seen the establishment of 
seed associations in a few countries of the region, which is a very positive step. This emerged as a 
major topic of discussion in the recent meeting of the WANA Regional Seed Network Council 
organised by ICARDA and GTZ in Cairo. Of course, it is also important that these associations arc 
given due recognition by Government and are seen as legitimate representatives and not merely as 
irritants! 


15. EFFICIENCY VERSUS EQUITY CONSIDERATIONS 

Many of the issues raised in this paper relate to issues concerning efficiency and equity, which are 
generally difficult to reconcile and optimise. The justification for privatisation is largely based on the 
pursuit of increased efficiency in the commercial seed supply, which we recognise w ill benefit the 
more profitable crops and regions. However, the Government my also have social obligations to the 
population in less favoured areas. In the NENA region, the generally low and variable rainfall makes 
crop production risky over large areas and as a result the benefits gained from efficiency measures 
may then be limited. 

There is another way in which changing government policies can affect seed supply for the less 
profitable activities. In the past, parastata! organisations, which had a developmental role, would 
implement programs in line with government policy, even if they were clearly not profitable. This was 
seen a part of their social function. However, with the restructuring process and with greater 
managerial autonomy, such companies arc being forced to follow more stringent financial criteria. 
This may cause them to look much more critically at their portfolio of activities, and especially at 
those, which are largely developmental in character. 

The production of forage and pasture seeds may be cited as an interesting example. On the one hand, 
the importance of managing livestock is constantly emphasised as a key element in improving natural 
resource management. Livestock management systems in turn usually create a demand for seed of the 
particular species upon which the improved fodder/pasture system is based. Within the NHNA region 
this typically involves species of medic or vetch. However, despite the substantial social and 
environmental benefits of better livestock management, it is very difficult to develop a commercial 
market for these seeds. This is mostly because the benefits of seed purchase are expressed indirectly 
through animal production and may benefit the community as a whole rather than individuals. 
Therefore, such seeds are generally unattractive to a commercial seed organisation, even one which is 
owned by the government. This again brings attention to consideration of the 'social role' of seed 
supply in non- commercial crops. It is still possible for parastatal organisations, or indeed commercial 
companies, to implement development activities. However, this should be done on the basis of an 
agreed contract, rather than simply imposing unprofitable activities on the enterprise. 


16. REGIONAL DIMENSIONS IN PRIVATISATION 

Government seed organisations and parastatals are designed to serve the farmers of their country' and 
are usually not concerned with exports, except for the occasional disposal of surplus stocks to 
international organisations. In marked contrast, private companies have to consider and develop any 
market opportunities that may exist, either internally or in nearby countries, to maximise their 
business. Ihey may also develop special expertise or have a favourable production environment, 
which enables them to exploit a comparative advantage in an export market. That is very much the 
pattern of development we have seen in the international seed trade over the past 50 years, and it is 
completely contrary to the idea of national self-sufficiency. This may lead some governments to 
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consider classifying certain crops as 'strategic' in terms of the national economy and may affect they 
way they arc handled within seed policy. 

Due to the dominant role Governmental agencies have played in the seed supply sector, trade within 
the NENA region is relatively undeveloped. As a result, there are many examples of countries 
importing seed from suppliers far away and at great cost. Given the similarity of environments across 
much of the region, and certainly within sub-regions such as Near East or North Africa, there should 
he a market for regional trade, and this is likely to be exploited more in the future as the private sector 
becomes more active. Of course we also recognise that for cereal and grain legume crops, the high 
costs of transport are a significant constraint to long distance transportation. 

Regulatory issues including the testing and registration of varieties are critical to the subsequent 
physical movement of seeds. The WANA Seed Network, for which ICARDA provides the Secretariat, 
regards these regional dimensions as a major concern. Harmonisation' efforts should be applied to 
seed standards, certification procedures and perhaps ultimately to seed laws 


17. SEED SECURITY ISSUES 

In some countries of the region, erratic rainfall may lead to unexpected demand for seed due to crop 
failure. Fanners living in regions prone to such climatic uncertainty adopted traditional strategies to 
cope with these situations. However, with the entry of government organisations into the seed system, 
issues of national seed secunty naturally became part of their mandate. Approaches designed for 
disaster situations included holding a regular carryover stock to respond to unexpected demand or 
mounting campaigns to procure uncertified 'commercial seed’ from farmers in seasons when there 
was a substantial crop failure in one part of the country. Given the variable climate of the region, these 
continue to be important activities for some government agencies. Such government involvement 
echoes the long established statement that seed is a strategic input' to agriculture in which 
government must play a role. 


18. FORMAL AND INFORMAL SEF2D SECTORS IN RELATION TO PRIVATISATION 

There is much interest nowadays in the 'informal seed sector’, particularly among donors who see this 
as a way to assist farmers more directly rather than supporting national institutions, which arc 
perceived to be inefficient. In fact, the analysis of seed systems on the basis of their formal or informal 
elements has been a notable feature in development in recent years. It is appropriate therefore to 
consider how this analysis relates to the issue of privatisation. 

A primary problem in discussing this issue is the definition of these sectors. In the view of the authors, 
the entire seed requirement of the country, or of any particular crop, is satisfied through formal or 
informal channels. That part of the seed supply, which is planned and organised by public or private- 
sector organisations, comprises the formal sector, while the remainder is regarded as the informal 
sector. This is made up mostly of seed, saved on the farm, exchanged at the community level or traded 
in local markets without any official control. For the major field crops in the NENA region, and in 
most developing countries, the informal sector accounts for the great majority of the seed supply. The 
original objectives of most seed projects were to increase the formal sector contribution of seed by 
aiming for very high seed replacement rates, but this was seldom achieved. 

Tlie impact of privatisation on this picture may be expressed in various ways. For example, it may: 

. shift the balance of the formal sector activities from public to private, 

• decrease the total formal sector by removing the artificial demand created by subsidies on public 
sector seed, or 
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• increase the total formal sector by encouraging many new entrants into the seed business who are 
successful in expanding the market by providing better services and products. These new entrants 
may be ‘recruited’ from the informal to the formal sector, as local traders and entrepreneurs 
become more regular and experienced seed suppliers. 


If. THE CONTINUING ROLE OF GOVERNMENT 

Despite the strong pressures towards privatisation from donors, individual Governments may wish to 
tread this path with caution. They will of course maintain their role in regulation and quality assurance 
and they will probably continue as the major breeder of the self-pollinated crops in association with 
the International Agricultural Research Centres such as ICARDA and C1MMYT within this region. 
Because the private sector is not interested in less profitable crops, governments may also be obliged 
to retain their role in these crops. While most of the seed supply for such crops is applied through 
informal sources, there is still a need to have some seed production capability to ensure the effective 
delivery of new materials from research into agriculture. 

Thus we may say that continued government research has to be linked to some seed production, at 
least to the foundation seed level, and probably to certified seed for new varieties to ensure rapid 
diffusion. The governments’ involvement may Ire seen as a secure ‘formal’ channel for the primary 
diffusion of high quality seed, which can then be more widely diffused by the informal sector. If the 
Government has no such channel available, it must devise and carefully monitor a collaborative 
relationship with the private sector to ensure that the products of public research, from both the I ARCs 
and National Research Services, are fully utilised and achieve maximum impact. 

If this role is recognised and understood, then the Government must to tread a rather difficult path. It 
must provide a secure diffusion channel for new varieties coming from research, while not disturbing 
the commercial market in a way that could discourage any potential new participants who may wish to 
enter. 


20. CONCLUSIONS 

Privatisation and diversification of the seed supply is one of the main themes in seed programme 
development, which is likely to remain on the agenda. It is a consequence of national economic 
policies and of the world-wide trend towards globalisation, and it will also be reflected in the seed 
policies and law's w hich countries devise in the future. However, it is clear that technical and economic 
constraints, which apply to seeds may restrict the extent to which privatisation can lie implemented. It 
must also be accepted that this process cannot be ‘driven’ in a top down manner to a determined goal. 
Governments may create a favourable environment and may provide limited support but they cannot 
guarantee the response of the private sector. That w ill lie determined by the economics of production 
and by the marketing system and ultimately by output prices on which fanners depend. 

It is also necessary to consider the continuing role for Government in those crops and areas, which are 
unattractive to the established private sector. I his in turn invites consideration of alternative solutions 
to seed supply, which may offer a useful service to farmers at minimum cost. 


21. REFERENCES 

Heisey, P.W. 1990. Accelerating the Transfer of wheat breeding gains to farmers: A study of the 
dynamics of varietal replacement in Pakistan. CIMMYT Research Report No I . 

Cromwell. E., S. Wiggins, and S. Wcntzel. 1993. Sowing Beyond the State: NGOs and Seed Supply in 
Developing Countries. Overseas Development Institute, London. UK. 


135 


Copyrighted material 



Jaffee. S ami J. Srivastava. 1992. Seed System Development: The Appropriate Roles of the Private and 
Public Sectors. Discussion Paper, 167. World Bank, Washington, D.C., USA. 

Klenk, J.. C. Philipp, R. Reineke. and N. Schmitz. 1995. Privatisation in Transforming and Developing 
Economies. Gabler GmbH, Germany. 

I ripp. R. 1 997. New Seeds and Old Laws: Regulatory Reform and the Diversification of National Seed 
Systems. Intermediate Technology Publication. London, UK. 

Turner, M.R. 1994. Trends in India’s Seed Sector. Paper presented at l" 1 ASIAN SEED Conference. 27- 
29 September 1994, Chiang Mai. Thailand. 


136 


Copyrighted material 



REGIONAL AND SUB-REGIONAL COOPERATION IN THE SEED SECTOR IN THE 
NEAR EAST AND NORTH AFRICA (REGION) 

Prof. Abdulla Ahmed ABDALLA 

Chairman, Board of Directors. Arab Sudanese Seed Company, Khartoum. Sudan 


1. INTRODUCTION 

It is generally accepted that high quality seed is the cheapest and most effective input for improving 
productivity. Improving access to good quality seed of improved and adapted cultivars is a critical 
requirement for sustainable agricultural growth and food security. Despite this, the majority of the 
farmers in the Near East and North Africa region continue to rely largely on their own traditional seed 
supply systems and hence remain trapped in Iow r productivity. 

Available information from the seed sectors in the different countries of the region show that countries 
have established seed production programs aiming at self-sufficiency from improved seed of their 
respective major food crops. However, most of these seed development programs remain weak, and 
unsustainable in several cases, and also poorly linked to the world seed industry. The quantity of seed 
supplied by the formal public and private sectors is markedly less than the amount of seed required in 
most of the countries of the region. 

Despite many ecological and fanning systems similarities and hence similar crops, varieties and seeds, 
regional cooperation and exchange of information and consultations relating to the seed sector 
remained meager or non-existent. This paper outlines the present state of the seed sector in Near East 
and North Africa countries and defines policy programs and regulations aiming at elaborating a 
regional framework for the improvement of the seed sector. 


2. REGIONAL COOPERATION IN THE SEED SECTOR 

2.1 Need for Regional Cooperation 

The seed supply systems in most of the countries of the Region did not receive the level of attention 
given to other sectors of agriculture such as research, higher agricultural education and extension. As a 
result, most of the national seed supply systems remain less inefficient and are often cited as a major 
constraint to the utilization of new improved crop varieties by farmers. Regional cooperation 
strengthening national seed systems and effective cooperation will promote seed production and 
movement across borders. 

2.2 Current Seed Supply and Testing Systems 

The national seed supply systems in the countries of the Region are at different levels of development 
in terms of organizational structures, policy, regulations, technology, trained man-power, germplasm 
management through variety development to seed production, processing and distribution. The 
national agricultural research and extension systems also vary in their strength and support to the seed 
supply systems. Some countries in the Region lack the basic elements for an effective seed system 
such as seed development strategies and national seed policies, legislation, quality control and 
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certification processes. Breeding and testing activities vary from rudimentary to strong systems and 
arc often restricted to introduce varieties. 

Farmers' participation in seed development programs, which is essential tor successful adoption of the 
improved varieties produced by the growers, is almost non-existent in the majority of the countries. 

A few countries in the region including Egypt, Turkey, Pakistan, Morocco. Algeria and Sudan have 
progressed in breeding and testing programs, public seed production, and processing and have enacted 
seed laws which promote privatization of the seed sector. 

The current status of regional and international cooperation and coordination in the seed sector is also 
generally weak. Sustainable seed linkages between the countries of the region are almost non-existent. 
The only current operational seed link is the 1CARDA, WANA Seed Network. The rationale for 
regional cooperation derives from the need to develop strong national seed supply systems capable of 
satisfying their respective seed needs from both the formal and informal national seed systems, which 
should be articulated within a regional framework. 

2.3 Common Features of Seed Systems in the Region: 

• Large numbers of the small resource-poor farmers rely on their own produced seed of traditional 
varieties despite the availability of seed of improved varieties. 

• The availability of good quality seed cannot meet the need in most of the countries. 

• The focus is on grain food crops such as sorghum, wheat, and maize. 

• Less attention is given to grain legumes and horticultural crops. 

• The public sector or parastatal schemes and agencies still play a dominant role in seed systems, 
particularly breeding research and extension and often marketing and distribution. 

• With the recent adoption of free market policies by most of the countries in the Region, seed 
policies have changed in several countries to encourage private initiatives in the seed sectors. 
Private seed companies have recently been established in several countries. Arab-Sudanesc Seed 
Company in the Sudan is one example. It is a company organized by the Sudan government. 
AAAID and other shareholders and based on the privatization of the Public Seed Administration 
of the Ministry of Agriculture. 

Despite these common features, similarities in the ecological and farming systems, and the potential 
for the development of several shared crops, regional cooperation, exchange of personnel, information 
and material has not taken place. In 1992. this situation drove ICARDA to initiate the establishment of 
a WANA Seed Network where ICARDA takes a catalytic lead role to initiate cooperation and to 
create regional fora to strengthen the national seed systems. The Network composed of experts, 
focuses on technical, regulatory and policy issues aimed to integrate seed systems, tackles shared 
problems, and achieves common goals in addition to supporting other operational activities, including 
publishing and the distribution of INFO. However, WANA Seed Network, encounters problems 
relating to the diverse needs of national seed programs, differences in country priorities, and the 
failure of lead countries in the different categories of activities of the Network to fulfill their 
responsibilities. 

2.4 Constraint Analysis 

The major constraints and limitations mitigating progress in the seed sectors of the countries of the 
Region include the following: 

• Development of new varieties is generally weak, mainly due to a lack of qualified breeders. 

• Due to weak extension services, the adoption level of the new improved varieties is low. 

• Farmers continue to rely on their traditional methods of producing seed and often fail to purchase 
good seed of improved varieties. 
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• Lack of proper institutional links. 

• A focus on a narrow band of crops, which include mainly grains. 

• Limited breeder seed and limited testing of value for cultivation use (VCU). 

• Inadequate infrastructure (roads, storage). 

• Poor linkages at national, regional and international levels. 

• Limited trained manpower in seed science and technology. 

• Non-coherent seed sector policies, regulation and variety replacement policies. 

Taking these constraints and limitations into consideration, the challenge lies in devising appropriate 
national and regional strategies for seed production, processing, distribution, quality control and 
marketing at national and regional levels and in a regional framework. 


3. IMPROVING REGIONAL COOPERATION 

3.1 Streamlining Methods of Seed Production 

The major components of the seed industry include (a) variety development comprising breeding, 
testing and evaluation, (b) seed multiplication, (c) seed processing and storage and (d) marketing and 
dissemination. Promotion of the seed industry entails improvement in all of these components. 
Streamlining and the harmonization of methods will facilitate seed production and seed movement in 
the region. A logical start in this direction requires the utilization of existing opportunities made 
available by the international centers and fora concerned with one or more of the major seed- 
development components. 

3.1.1 Variety testing 

In countries where the seed public sector prevails, variety testing is generally restricted to public sector 
agencies. With the spread of multi-national companies, testing systems should be transparent and 
involve organizations other than public institutions in variety testing. 

3.1.2 Seed multiplication 

In countries with a formal seed-sector, seed production should be expected to follow similar methods 
and procedures strictly following the recommended steps in seed production. The system aims at 
ensuring genetic purity through an optional or compulsory program of inspection and certification. 
Inspections will involve analytical, physiological and sanitary aspects of seed quality. 

3.1.3 Seed marketing and trade 

Seed marketing regulations are generally governed by national seed laws and are variable across the 
region according to the level of government involvement in marketing. The present trend is for 
privatization, which requires the formation of national seed associations to facilitate regional and 
international cooperation. FIS is the international organization concerned with developing and 
facilitating inter-country movement of high quality seed. Its membership includes national seed trade 
association, which represent seed enterprises in their countries. Important standing committees in FIS 
include trade and arbitration, and a phytosamtary committee. 

3.2 Harmonization of Seed Legislation at the Regional Level 

In order for farmers to obtain ongoing access to good quality seed and other seed technologies at 
competitive prices, seeds from national, regional and international and competitive seed industries that 
are well linked to world seed industry must be available. National seed laws often restrict seed 
production and trade and impose control on this process. 
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Seed legislation usually provides the legal framework for seed development including regulations of 
variety release, and seed certification, processing and distribution. The main features of a seed law 
include the policy objectives, definitions and the institutional framework. The purpose is to facilitate 
and regulate seed production and trade and may include phytosanitary aspects. The law should also 
ensure involvement of all concerned sectors and deter actions harmful to the seed industry. While seed 
laws should be flexible and accommodating, they should not too relaxed to harm the consumer, nor 
should they be rigid so that they block seed movement in and outside the country. Seed laws should 
protect the rights of breeders and of the seed industry while encouraging seed growers and traders to 
insure fair competition. 

It has often been suggested that the harmonization of seed laws would encourage production and seed 
trade across the region. This approach is emphasized in the World Bank Sub-Saharan Africa Seed 
Initiative (SSASI). However, harmonization of seed legislation will require a thorough analysis of the 
existing seed rules in different countries to identify those rules, which have contributed to an enabling 
or constraining seed trade within and across borders. 

Although harmonization may help seed production and trade across countries, it is expected that 
regulations encouraging broader seed trade and competition may have a greater impact. It is also 
possible that correct labeling, packaging, and seed registration systems may have a larger impact on 
improving seed trade than the enforcement of common phytosanitary standards. 

3.3 Harmonization of Seed Policies 

Seed supply systems are generally influenced by general economic policies governing trade and 
investment and by regulatory polices specific to the seed sector. Access to quality seed of improved 
varieties by the small resource poor farmers has often been limited due to national policies that hinder 
seed development programs. These policies can affect variety introduction and seed imports and 
inhibit other activities in the public and private seed sector. Other policies affecting components of 
seed development are related to research, extension and other interventions concerning subsidies and 
monopolies. 

Over the last three to four decades, public sector institutions have played a prominent role in seed 
development programs. National public research institutions have selected and bred varieties tor local 
conditions while the International Agricultural Research Centers (lARCs) bred high yielding lines and 
varieties. Parastatal agencies have been responsible for multiplying and distributing seeds to farmers. 
This system has allowed the public seed sector to monopolize variety introduction thus limiting the 
activities of the private sector. Top-down government research decisions often over-looked the real 
seed needs of the growers and thus diminished farmers access to quality seed of improved varieties. 

A good seed policy should be country-specific and must address inter-relations and links between seed 
systems and the cropping system, the legal framework, research, extension and education, infra- 
structure (roads storage) and economic policies. 

The seed industry is becoming increasingly international and private. Worldwide trends affecting the 
seed industry include the globalization of agricultural research and higher agricultural education, 
investment in biotechnology research and development (R & D). In addition, a shift in crop 
improvement from the public to the private sector, the emergence of successful seed companies, 
greater attention to the informal seed sector and the impact of legislation and trade on property rights 
can greatly affect seed industry development. 

Obstacles created by policies that may hinder seed development and movement include compulsory 
variety registration as opposed to voluntary registration, compulsory seed certification and other 
quality controls, a lack of access to public germplasm and breeder seeds, unreasonable phytosanitary 
rules, and excessively nationalistic seed systems. 
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The results of the external review of the Seed Improvement Development Program (SIDP) carried out 
by FAO in 1986 showed the lack of sustainability of the national seed activities in several FAO 
member countries including some from the NENA region. This situation has recently prompted FAO 
to initiate the development of a relevant seed policy that will facilitate a sustainable seed industry and 
create fora for dialogue and consultations amongst various stakeholders. This initiative by FAO should 
be encouraged and perhaps coordinated with the ICARDA - WANA Seed Network, which has already 
started such an initiative as part of ns policy initiative. However, this initiative is still in a rudimentary 
phase. 

3.4 Seed Association 

The need for seed associations has lately received increasing attention. The objective of seed 
associations is to help organize and regulate the national seed sector and to establish effective 
partnership with regional and sub-regional seed associations. Moreover, these seed associations can 
influence governmental decisions regarding the formation of seed laws and accompanying bylaws 
pertinent to seed business and work closely with concerned players to establish specifications for those 
interested in getting involved in seed business. 

Seed associations in the region are almost non-existent w'ith the exception of a few such as the 
Egyptian Seed Association (ESAS). which was established in 1998 as a non-governmental non-profit 
organization. The members of ESAS include breeders, seed exporters, seed importers, and seed 
growers. The ESAS seeks to tackle constraints in the seed sector, improve seed quality and transfer 
seed technology to producers. The Association also addresses various seed problems faced by its 
members, represents the private sector in the governmental institutions and encourages technology use 
in seed production, trade and quality control. 

National and regional seed associations can be formed to deal with many issues related to seed 
business including intellectual property rights. These associations constitute an appropriate base to 
deal w ith the new trend in globalization. 

Regional and sub-regional seed growers associations and individual crop associations do not exist in 
most of the countries of the region. Due to the large area of the NENA region and the similarities in 
the major crops, it is advisable to look into the establishment of seed associations. 


4. MECHANISMS FOR STREAMLINING AND HARMONIZATION 
Mechanisms for streamlining and harmonizing should include the following: 

• Seed legislation. 

• Membership of association with international fora. 

• Harmonization of economic and seed sector policies. 

• Regional cooperation through formation of networks for: 

Variety testing for a range of environment. 

1 . Screening for biotic and abiotic stresses in appropriate environments. 

2. Accelerated seed multiplication and generation advance in off-season nurseries. 

• The establishment of more regional centers for seed testing and training. These centers may be 
associated with selected universities or research institutions. 

4.1 International Organizations Involved in the Seed Sector in the Region: 

International organizations involved in seed sector activities in the region include: 

(i) International Agricultural Research Centers (lARCs), particularly ICARDA, which is located in 
the region. These centers are directly involved in the first phase of variety development. 
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producing finished varieties, some of which have already been released in some countries, and 
providing germplasm for breeding purposes. 

(n) International Union for the Protection of New Varieties of Plant (UPOV). which aims at 
protecting new varieties largely through property rights. 

(hi) 1ARC, UPOV and the International Plant Genetic Resources Institute provide detailed 
descriptions of varieties for a number of basic field crops. The International Seed Testing 
Association provides standard testing procedures and specific standards for laboratories 
conducting seed testing. Creation of such laboratories in some selected countries will facilitate 
seed movement and provide for seed sector disputes. The establishment of standard seed 
conditioning procedures and the use of standard equipment will ensure seed quality and facilitate 
seed movement across borders. 

(iv) ASSINSEL - International Association ofPlant Breeders for the Protection of Plant Varieties. 

(v) WANA Seed Network, located in the ICARDA Seed Unit, aims to integrate national seed 
systems through the harmonization of seed policies and regulations. Most countries of the region 
arc members of the WANA network. The major objectives of the network make it well suited to 
lead harmonized efforts aiming at improving national seed industries in the WANA countries and 
other non-member countries. 


5. INSTITUTIONAL ARRANGEMENTS FOR COOPERATION 

Successful regional cooperation in the seed sector requires strong national seed systems capable of 
providing good seeds of improved varieties in a competitive market. Strong national seed systems will 
be more effective in dealing with regional partners in establishing institutional arrangements. Such 
arrangements should be well-funded and electronically linked to the regional and international seed 
industry. 

With the increasing trends of globalization and privatization, and other changes related to the seed 
industry, it is advisable that the countries in the Region establish a regional consultative forum and 
sub-regional fora. This may start by reorganizing and restructuring the WANA Seed Network 
(ICARDA) so that it is capable of harnessing and sensitizing the seed sectors in the region and 
establishing effective communication with international organizations. Sub-regional groups may also 
be created within the region to improve communication and cooperation. The formation of strong 
linkages in the region will allow countries to contribute collectively to the building of a stronger and 
more effective regional forum for the development of the seed sector. 
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SEED LEGISLATION AND REGULATORY MEASURES IN THE 
NEAR EAST AND NORTH AFRICA 

Andreas HADJ1CHR1STODOULOU 

Plan I Breeder - Agronomist, Agricultural Research Institute, Nicosia 2015, CYPRUS 


I. INTRODUCTION 

For centuries, farmers in the Near East and North Africa (NENA) countries have been selecting seed 
from their crops (cereals, vegetables, trees, etc), multiplying it, and sharing seed with their neighbors. 
Variety selection is primarily based on the level of plant adaptation to the prevailing harsh 
environmental conditions of the Region. In addition, farmers of the NENA region pay particular 
attention to culinary' and other specific qualities of crops, which are seldom part of breeding objectives 
in modem variety development. As a result, farmers often complain about the taste of modem varieties 
when compared to their traditional landraces. Fanner preferences have contributed to the maintenance 
of most landraces and other varieties in the Region. For example, the durum wheat variety 
Kyperounda has been traditionally grown and maintained for decades in Cyprus and Morocco mainly 
due to the taste it produces in bread and pasta. 

In the case of cowpea. farmers in the NENA region prefer traditional cowpea varieties compared to 
modem varieties. The traditional varieties are indeterminant, with longer growing seasons and 
maturity periods, while the modern varieties are determinant with short harvesting periods. Farmers 
prefer indeterminant landraces because of their extended harvesting period, which gives fanners the 
possibility to consume fresh pods and dry the surplus harvest for winter consumption. On the other 
hand, modem varieties mature simultaneously, which makes it possible to carry out mechanical 
harvesting. 

In general, the exchange of seeds of improved field crop varieties by the international research centers 
including CIMMYT, 1CARDA, CIAT, and CIP w ith national breeding programs has been free if the 
seed is to be used for breeding and multiplication purposes. In an international trial conducted in 
several European countries by FAO and the Dorum Wheat Network, Phihiral a wheat variety that was 
selected in Cyprus by the author, was among the best performers. The government of Spain expressed 
interest in the variety and suggested to pay royalties. However, since the original material was 
received from CYMMYT free of charge, the author decided to turn down the offer and gave the 
variety Phihirol free to Spain. After further selection, the variety was released as Karpasia in Cyprus 
in 1984 and as Sham I ( Waha ) in several other countries including Syria in 1984, Algeria in 1986. 
Saudi Arabia in 1987. Jordan in 1988. Turkey in 1990. Lebanon in 1994, and Sudan in 1997. 


2. THE NEED FOR SEED LEGISLATION 

Modem agricultural practices along with the establishment of the World Trade Organization (WTO), 
and the Agreement on Trade-Related Aspects of Intellectual Property Rights (TRIPS) including Plant 
Breeders' Rights (PBR), have brought significant changes in plant breeding, seed multiplication and 
trade. The availability of seed of improved varieties at a reasonable price is a prerequisite for any 
significant progress in agriculture. Therefore. Governments and the private sector must be motivated 
to invest in highly trained staff and allocate essential resources in the seed supply sector. This can only 
be achieved, if varieties are registered and intellectual property rights are protected through proper 
legislation that cover seed trade within and between countries. 
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3 . 


THE PRESENT SITUATION OF SEED SUPPLY AND LEGISLATION IN NENA 


Information regarding seed supply and legislation in NENA was obtained from various sources 
including FAO documents, country reports, regional meeting reports, and personal experiences. Seed 
legislation varies significantly within and between countries in NENA. However, seed laws and 
related regulations are only applied on the "Formal Seed Supply Systems", which cover only 10% of 
the seed needs of farmers. The remaining 90% of seed need is provided by the "Informal Seed Supply 
Systems", which are the exchange and sale of seeds from farmer to farmer. 

Seed supply is well-developed in Morocco. Turkey. Pakistan, and some other countries that have 
established seed laws and seed certification systems. Seed quality control is essentially absent in 
Yemen. Qatar. Kuwait. Oman, and United Arab Emirates, which formally market a very small 
quantity of seed of the most important crops. Egypt. Jordan. Tunisia, and Syria are in the intermediate 
group of countries, with reasonably well-developed systems covering major crops. 

Seed policies also vary among NENA countries. Morocco, Egypt. Tunisia. Ethiopia. Israel. Turkey 
and Cyprus have well-defined seed policies. For example, in late 1998 the Parliament of Cyprus 
approved a new seed law. which covers all aspects of seed production and importation. On the other 
hand. Iraq. Syria, Yemen. Libya and Jordan lack a defined seed policy, but have seed plans within 
iheir national agricultural policies. However, it is important to emphasize that existing seed laws do 
not apply to the Informal Seed Supply Sector. 

Formal seed trade, for which seed law's apply, is controlled and subsidized by governments. Seed trade 
in the private sector is limited to a few countries and deals mainly with hybrid and vegetable seeds, 
and a few' cereal seeds. Private seed companies operate in Tunisia, Morocco. Turkey. Jordan. Lebanon. 
Pakistan, and Sudan. In Cyprus, cereal seed trade is controlled by the government, but seed trade of 
potatoes, vegetables, pulses and forages is dominated by the private sector and co-operatives. 

While it is not the aim of this paper to present details regarding specific seed legislation in each 
country concerning different species of crops, it is important to concentrate on certain aspects of seed 
legislation that are critical for the improvement of the seed supply sector in the region. Considering 
differences in economic and social conditions prevailing in the Region, variation in the level of seed 
legislation among countries is to be expected. However, there is room for improvement. Seed 
legislation should be established to encourage the involvement of the private sector in seed supply and 
trade. It is also recommended that the subsidized government controlled activities are reduced lo a 
minimum. In addition, the informal seed sector and its great contribution in the seed trade must be 
recognized and ways must be found to provide help in order to improve the quality of seed. 


4. IMPORTS AND EXPORTS OF SEED OF IMPROVED VARIETIES 

The climatic conditions in NENA countries characterized by limited precipitation are generally 
unfavorable for rainfed crops. Rainfed varieties are adapted to specific, hut restricted locations 
throughout the region. As a result, there is a very limited seed trade of rainfed wheat, barley, and 
legume and forage crops. Import of seed for vegetable crops including potato, tomato, carrot, 
watermelon, and hybrid seed of com, sugar beets, sunflower arc common in almost all the countries. 
Seed trade is generally controlled by local and foreign private companies and co-operatives. Most of 
the seeds imported by NENA countries come mainly from Europe. There are also very small seed 
import-export activities within the Region. Seed import regulations exist in Cyprus. Egypt. Tunisia. 
Sudan, Syria, Turkey, and Yemen. According to country laws, import of seed requires an import 
permit. 
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5 . 


INTELLECTUAL PROPERTY RIGHTS 


It is widely accepted that "Plant Variety Protection” (PVP), which grants "Intellectual Property 
Rights" (IPR) to eligible plant varieties is essential to increase the availability of good quality seed of 
improved varieties. Breeding for high yielding varieties with all other desired characteristics requires 
considerable investments in trained staff and the allocation of funds. If PVP is not granted, the private 
seed sector will not be willing to invest in plant breeding. At the same time, the availability of seed of 
improved and protected varieties at low prices in NF.NA countries and the granting of fanners' rights 
as defined in the FAO fora are issues to be considered when establishing PVP laws. 

Most countries of the region have laws, which require that varieties should be registered to be released 
for commercialization. However, many countries do not have legislation for PVP. In Cyprus. Egypt, 
Ethiopia. Lebanon, Libya, Morocco, Oman, Sudan, Syria and Tunisia, registration of varieties for 
commercial release is earned out through an independent body, by which governments control the 
evaluation of varieties according to the requirements established by the UPOV Convention, that is 
Distinctness, Uniformity and Stability (DUS). Some of these countries carried out the Value for 
Cultivation and Use (VCU) test in addition to the DUS lest. In other countries, the evaluation of 
varieties is conducted by a committee that also includes breeders. Plant Variety Protection does only 
require the DUS testing. Therefore, in such countries where the DUS testing is already functional for 
commercial listing, the implementation of PVP laws would not pose practical institutional problems. 

In Cyprus, the release of varieties is based on trial results conducted by breeders and decided by a 
special government committee. Successful varieties are registered in the official commercial catalog, 
and their seed is multiplied and marketed through the formal system. 

Until recently, only Egypt had a law prepared for PVP. The reasons for limited efforts in PVP in the 
NF.NA countries related to several factors including the following. 

(a) Major breeding programs have been carried out by government employees working in national 
research institutions or universities that did not seek any reward for their newly developed 
varieties. 

(b) The great majority of seed (90%) is produced by the informal system, which makes it difficult to 
exercise Plant Breeders' Rights. 

(c) Local land varieties of the major cereal and legume crops whose breeders are unknown and, which 
are not eligible for PVP, are still grown. 

At a Plant Variety Protection workshop held in Cairo in 1999, it was indicated that many countries of 
the region are initiating procedures to develop legislation for the protection of Breeders' Rights. Laws 
related to PVP are either in preparation or in parliament for approval in Cyprus, Egypt, Ethiopia, Iraq. 
Jordan, Lebanon, Mauritania, Morocco. Oman, Sudan. Syria, Tunisia, Turkey, and Yemen. In 
Morocco the law for PVP has been approved, but has not yet been put into practice. 

Legislation for the commercial registration and protection of improved varieties are important to 
motivate scientists and attract private industries in plant variety development. 

5.1 Effects of WTO's TRIPS Agreement on Plant Breeding, Variety Protection, and Seed 
Production and Trade 

Several international organizations deal with plant variety protection and grant Plant Breeder's Rights. 
These organizations include the International Union for the Protection of New Varieties of Plants 
(UPOV), which is an independent intergovernmental organization working in close collaboration with 
the World Intellectual Property Organization (WIPO), and the International Association of Plant 
Breeders for the Protection of Plant Varieties (ASSINSEL). 
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The agreement on Trade-Related Aspects of Intellectual Property Rights (TRIPS) is one of the 
outcomes of the Uruguay Round Agreements under the World Trade Organization (WTO). The TRIPS 
Agreement was established on January I, 1995 and is considered the most remarkable multilateral 
agreement on intellectual property. In regard to plants, the TRIPS Agreement addresses issues related 
to intellectual property protection of plant varieties, requiring protection either by patents or by a sui 
generis effective system or by a combination of both. As the Agreement does not define what would 
be considered a sui generis effective system, it will be for the TRIPS Council to judge. It is considered 
"effective" by the WTO. Developing member countries arc given longer periods than other countries 
to develop their IPR legislation in compliance w ith the TRIPS Agreement (Article 65-4). Article 7 of 
the TRIPS Agreement, entitled Objectives, states: "the protection and enforcement of intellectual 
property rights should contribute to the technological innovation and to the transfer and dissemination 
of technology, to the mutual advantage of producers and users of technological knowledge and in a 
manner conducive to social and economic welfare and to a balance of rights and obligations”. 

The TRIPS Agreement also defines in detail national, civil and criminal procedures by which the 
rights of breeders arc to be enforced. For example, it states that procedures must be fair and equitable, 
not unnecessarily complicated or costly, and should avoid time limits or unwarranted delays. The 
TRIPS agreement does not intend to restrict trade, but to encourage it in balance with the promotion of 
technological innovations. 

Due to the benefits derived from protected varieties, it is believed that protected varieties are likely to 
be well-maintained and continue to produce quality seed that is representative of the original variety. 
As a result, farmers will have confidence in the genetic properties of the varieties, w hich could have a 
positive effect on the national, regional, and global seed trade. However, protected materia] is 
expected to cost more because of the loyalties that have to be paid to the breeder. 

5.2 Plant Variety Protection and Conservation of PGR 

As already mentioned, to be granted protection a variety must be new for not being previously 
commercialized before certain date and uniform and stable in its essential characteristics. PVP granted 
under the UPOV Convention provides exception for the breeder (the right to use the protected variety 
for further breeding w ithout the authorization of the breeder) and farmer's privilege (the right to keep 
seed from a protected variety for further replanting on farmer's own land). 

The protection of breeders' rights can help to promote research programs in the development of 
improved varieties. Enhanced breeding activities can increase the number of improved varieties under 
cultivation and promote plant genetic diversity across farmers' fields. For example, in Syria only two 
barley landraccs, Arabic Ahiad and Arabic Aswacl. had been traditionally grown for decades. Recently, 
Dr. A. Ceccarelli and his coworkers from ICARDA selected these non-uniform landraces and 
identified superior genotypes, which have increased diversity in fanner fields. 

Increased plant breeding activities also has direct effects on the conservation of plant genetic resources 
(PGR). Ileitz (1998) stated that the main objective of plant breeders is not only to create new and 
uniform varieties, but also to maintain a large genepool to be used as a genetic reservoir for future 
breeding programs, Therefore, the introduction of PVP legislation, which promote plant breeding 
activities, will help maintain the genetic diversity by: 

(a) Increasing the number of uniform varieties 

(b) Increasing in the diversity of gene pools that are maintained by private breeders or public 
institutions for future breeding to meet competitions and challenges. 

FAO, IPGRI. ICARDA and other international or regional organizations are involved in collecting, 
documenting, conserving, utilizing and exchanging PGR in the NENA region. The PGR of the NENA 
region must be made available to breeders or scientific researchers on mutually agreed terms. The 
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PGR from the region should be studied, conserved, and better managed, This would facilitate the 
marketing of genes and generate financial benefits from breeders who develop commercial varieties 
from NENA's material. 

The introduction of legislation on breeders' rights is a system that reward breeders for their innovative 
efforts, As it is often the case, plant breeders use in their breeding programs the varieties that have 
been maintained by farmers; they improve these varieties and protect the new varieties, which are 
resold as seed to farmers. However, farmers, especially subsistence farmers, who have conserved the 
PGR of the region for generations. As it is often the case, plant breeders use in their breeding 
programs the varieties that arc maintained by farmers; they modify these varieties and protect the new 
varieties, which are resold as seed to fanners. This was recognized as a problem by FAO member 
counu ies and the issue was addressed in the Resolutions 4/89 and 5/89 of Plant Genetic Resources for 
Food and Agriculture (PGRFA). 

5.3 Farmers' Rights 

Farmers' Rights were recognized and endorsed at a Conference in 1989 by FAO member countries in 
the International Undertaking on PGRFA. Farmers' Rights defined as the rights arising from the past, 
present and future contributions of fanners in conserving, improving, and making available plant 
genetic resources, particularly plants from the center of origin. Farmers' Rights are vested in the 
international community, as trustees for present and future generations of farmers, for the purpose of 
ensuring full benefits to farmers, and supporting the continuations of their contributions, as well as the 
attainment of the overall purposed of the International Undertaking (FAO, 1989), As a result, breeders’ 
lines and farmers' varieties can be made available only with the agreement of individuals, 
communities, or institutions that developed or maintained the varieties. 

A great part of improved varieties throughout the world were developed from materials collected from 
developing countries. Therefore, it appears important that developed countries assist in efforts to 
strengthen the capacity of developing countries to conserve, develop, and use their national plant 
genetic resources. In this regard, the establishment of a global fund was suggested at the 1991 FAO 
Conference on PGR in Rome. The resolution C5/91 gives details on the establishment of this 
International Fund for PGR in developing countries. However, no specific agreement on the nature 
and size of country contributions to the fund was reached. 

The International Undertaking also recognizes the sovereign rights of nations over their plant genetic 
resources. In this regard, at a South Asia-Southeast Asia and the Pacific meeting, it was proposed to 
establish an international taxation system on the sale of plant varieties and products of plant origins 
under the Intellectual Property System. The revenue collected through this tax system could be used to 
pay royalties to the country that provided the parent materials. However, the ways to implement this 
innovative idea are still a matter of discussion. 

Most of the farmers in NENA are subsistence farmers who rely on their landraces of food legumes, 
forages and some cereal species for their livelihood. Therefore, seed legislation must provide adequate 
protection of Farmers' Rights for varieties that are used by breeders. In addition, any PVP law should 
include provisions to ensure the farmer’s privilege at least to poor farmers in order to encourage 
farmers to continue participating in PGR conservation. 

5.4 Impact of Plant Variety Protection Systems and Innovative Genetic Engineering 
Technology on Farmers' Variety Choice 

Ihe application of genetic engineering technology in plant breeding has recently increased in 
developed countries. Genetic engineering is slowly but steadily being applied in the NENA region. 
Clearly, substantial progress in plant adaptation to dryland areas and resistance to disease cannot be 
achieved by conventional breeding alone. Therefore, despite the negative public perception associated 
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with biotechnology, genetic engineering technology will continue to be critical to the future 
development of new varieties in the NENA countries. 

Varieties or landraces developed and maintained at high cost by breeders or farmers can be modified 
by genetic engineers at low cost. This can be accomplished by inserting one gene to produce an 
"essentially derived variety”. The concept of essential derivation is related to the degree of similarity 
between the parent varieties and the deni ed variety. For the resulting variety to be "essential” there 
must be a high degree of similarity with one of the parents and a minimum number of characteristics 
(at most one) inherited from the second parent (if there is one). This facilitates an equitable share of 
benefits among holders of breeders' rights, and patent owners of the additional gene. 

The provisions of the 1991 UPOV Convention offers a possibility to balance the rights of breeders of 
the "initial variety” and that of genetic engineers (patent owners). For example, the provisions extend 
breeders' rights from the "initial varieties" to the "derived variety" and breeder authorization is needed 
in order to apply commercialize the derived variety. The advantage of this arrangement is that it 
promotes investments in classical breeding and discourages unfair or parasitical activities without 
discouraging genetic engineering application. 

It is important that countries in the NENA region adapt these agreements to their specific conditions. 
By balancing the rights of conventional breeders, genetic engineers, and farmers, it is more likely that 
the availability of improved varieties will be increased and sustained. 


6. FARMERS’ ACCESS TO IMPROVED AND ADAPTED VARIETIES 

The region shows a trend of a widening gap between production and consumption at a rate of 1% a 
year. This has made NENA the largest food-importing region in the developing world. Self- 
sufficiency and food security can be achieved by several measures including an increase in the 
availability of quality seed of improved and better performing varieties of food and feed crops at 
reasonable prices. This would require a strong and efficient seed supply sector. 

The mam advantages of improving the seed supply sector in the region include the following: 

• Increase the availability at low cost of improved and adapted varieties that have the qualities 
preferred by farmers of NENA. 

• Create a system for the multiplication and trade of seed according to international quality and 
phytosanitary standards. 


7. UPGRADING BREEDING CAPABILITIES 

The development of genetically superior varieties is a prerequisite for future improvements of 
agriculture in the region. Currently, breeding programs, especially for major food crops including 
wheat, barley, and legumes, are concentrated in government controlled institutions. The private sector 
involvement in plant breeding and seed production is limited and deal mainly with vegetables and 
hybrid seed. However, in the past 20-30 years, there has been a positive contribution by the CGIAR 
institutes including CIMMYT, ICARDA, IPGRI, CIAT, and UTA throughout the region. These 
institutions have upgraded the research and breeding capabilities in the region. 

Breeding and seed supply activities can be enhanced if legislation on Intellectual Property Rights 
(PVP and patents) is introduced throughout the region. In this regard, private breeders and government 
institutions would be motivated to develop better varieties to compete in a free seed trade market. The 
economic incentives created through these new systems would make a positive contribution by 
promoting the use of more efficient breeding and screening methods suitable for the region and 
increase the adoption of new varieties by the farmers. Unsuitable material would be eliminated and 
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breeders of ibis material would face economic failures. Profit-oriented breeding activities will 
generally utilize the most efficient methods including biotechnology to achieve goals faster, and will 
attempt to minimize costs. Under these conditions, the private sector would be expected to increase its 
share in breeding and government institutions and universities would have to upgrade their research 
and breeding capabilities to cope with the new conditions. 

It is generally believed that the introducing breeders’ rights and related legislation would have a 
negative impact on the protection of farmers' rights and conservation of plant genetic resources. 
However, this issue can be addressed by proper legislation arrangements and other measures discussed 
earlier. 

Several countries in NENA have already started introducing legislation on the protection of varieties. 
C ountries appear receptive to formulate concrete regulations based on the experience of Europe and 
other regions. 


8. SEED PROD! CTION AND TRADE 

Currently, the seed trade of major cereals and legumes is government subsidized and controlled. The 
private sector handles mainly hybrid seed and other elite material. Seed trade is generally restricted lo 
within-country exchanges of self-pollinated cereals and legumes, with only limited exchange of seed 
between countries in the region and with some European countries. The introduction of legislation on 
PVP and seed trade based on WTO agreements will improve the availability of quality seeds to 
farmers. In addition, enhancing and modernizing breeding methods will increase the varieties of food 
crops with wider adaptation, and ultimately increase seed trade and availability of seed. The 
availability of hybrid seed would be improved if uniform legislation on seed trade is introduced in the 
region. 

A combination of these factors would have a positive effect on good quality seed availability. By 
increasing the volume of seed traded in an open market, the cost of production to companies is 
expected to be reduced. The price of seed for subsistence farmers should also be reduced. As a result 
of growing better varieties, yields will be higher. 

The Informal Seed Sector, which controls most of the seed trade of major food crops in the region is 
expected to be negatively affected as the role of the private sector expands. Assistance must be 
provided, especially on seed cleaning and seed health, to the informal seed sector in order to improve 
seed trade. Assistance should continue over the next 10-20 years as the informal seed sector is 
gradually transformed into a formal seed sector. 


9. NEED FOR CO-ORDINATED EFFORTS 

It is clear from this study that procedures to establish seed legislation and plant variety protection laws 
should be based on specific conditions of each country. Although unique seed legislation for all 
NENA countries cannot be expected, the general principles of seed legislation apply to all countries. 
Therefore, coordinated efforts should be strengthened to develop general principles, which could be 
adapted to the specific conditions of each country. The assistance of international or regional 
organizations including FAO and ICARDA is critical to the establishment and development of these 
regional efforts. In addition, the existence of country seed legislation based on harmonized regional 
principles would facilitate seed trade among NENA countries. 
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Summary 

Production and use of improved seed depends on the availability of improved, high yielding and well- 
adapted varieties. Plant breeding research in the NENA region is almost exclusively conducted in 
public sector research institutions. The major emphasis of breeding programs in the region is on 
cereal crops especially wheat, barley and maize. Variety improvement programs mainly use 
conventional cross breeding techniques. However, some countries in the region including Pakistan 
and Turkey have well-established mutation breeding programs. Genetic engineering techniques are 
also being used in some countries to improve specific characters. The CGIAR centers are an 
important source of improved germplasm of their mandated crops, which is freely shared with the 
national agricultural research systems to he released as improved varieties after local selection or as 
breeding materials to develop improved varieties. 

With financial and technical assistance, several countries have developed large seed industry projects 
from the World Bank and other donors. These initiatives have helped to increase the availability of 
certified seeds of major crops. However, the supply of improved seeds through formal sources is still 
only a small fraction of the total demand. To bridge this huge gap in several countries, large multi- 
national companies have developed programs to market hybrid seed of selected crops. The domestic 
private sector is also involved in seed production in selected areas, but once again efforts are modest 
compared to demand. The private sector needs special incentives to gel initiatives established. As a 
result, a major source of seed at the farmers' level still comes from the informal sector. The quality of 
farmer seeds can he significantly improved if farmers are given basic training in seed production, 
cleaning and storage. 

The transfer of technology (TOT) to farmers promoting the adoption of improved seed is essential to 
ensure that farmers understand the importance of improved seed in achieving sustainable higher crop 
yields. Stakeholders in TOT need up-to-date information on improved varieties and sources of 
improved seeds to advise their clients. TOT also has to take into consideration the great diversity in 
the target group of farmers and the type of improved technology desired to be transferred. Various 
mechanisms for TOT used in the region have been described. It has been emphasized that different 
strategies and mechanisms for transfer of technology to farmers need to be devised according to the 
nature of the improved technology, target group and the area. 

The main responsibility for TOT lies with the agriculture extension services w ithin the provincial 
/state agriculture departments. However, despite the extensive infrastructure and sizable budget, the 
extension services are generally considered ineffective in TOT. The private sector should be 
encouraged to assume a more vigorous role in TOT Research institutions, especially those devoted to 
individual crops (wheat, rice, maize, cotton etc.), can be effective in transferring information on these 
crops in areas where the crop is a predominant component of the farming system. This approach has 
been attempted successfully with several crops including rice and cotton in Pakistan. The private 
sector can be effective in TOT especially if information is supported by credit and inputs to ensure that 
improved technology will enhance on-farm production. Rural NGOs. farmers' organizations and 
entrepreneurs can also play an effective role in TOT. 


151 


Copyrighted material 




I. INTRODUCTION 

Agriculture is the mainstay of most of the countries in the Near East and North Africa (NENA) region 
with the exception of the oil-rich countries. The agricultural sector constitutes more than 70% of the 
gross national product (GNP) of the non-oil producing countries and people living in rural areas of 
these countries depend primarily on agriculture for their livelihood. The agricultural sector also 
contributes directly to the priority national goal of achieving maximum food security in most 
developing countries of the NENA region. 

Average yields of most crops are quite low compared to their yield potentials (30-40%). The yield gap 
for major crops in Pakistan is given in Table 1 . 

Table I: Yield Gap (1994-95) 


Crop 

Yield Potential 
Kg/ha 

National Yield 
Kg/ha 

Yield Gap 
Kg/ha 

Unachieved 
Potential (%) 

Wheat 

6425 

2081 

4344 

68 

Paddy 

9489 

2433 

7056 

74 

Sugarcane 

185000 



75 

Cotton (lint) 

1400 

557 

843 

60 

Potato 

38128 


24186 

63 


While factors responsible for the large yield gaps have been identified in several countries, remedial 
measures require a major effort due to the complexity of the agriculture sector. Due to widespread 
poverty and low incomes in the rural areas, improving production efficiency and increasing yields is 
considered of highest priority to improve the quality of life of rural population. 

The agricultural sector consists of crops, livestock, forestry and fisheries, and the relative importance 
of these sub-scctors is different in various countries. However, crops are often the predominant 
component and most of farming families are directly involved in crop production. Any efforts 
designed to improve agricultural productivity, average family incomes, and the overall national 
economy must therefore focus on increased production of major crops. While a large number of 
factors are responsible for the ultimate crop yield, the characteristics of the crop varieties used and 
quality’ of seed are critical. It is therefore important to ensure that healthy seed of improved high 
yielding varieties, well-suited to local agro-ecological conditions and possessing the required 
characteristics of tolerance/resistance to the prevalent stresses, are used. This goal can only be 
achieved if: 

• there is a sufficient supply of quality seed available through the public and private sectors to meet 
the requirements of the area to be planted to various crops; and 

• farmers are aware of the value of improved seeds in achieving higher crop yields and net income. 

Fanners also need timely information about improved varieties for their area and proper seeding rates 
and procedures for selected varieties. This requires vigorous and effective transfer of technology 
programs geared to different categories of farmers in various agro-ecological zones, which is the 
subject of this paper. 

This paper reviews plant breeding research in the region to improve crop varieties, mechanisms used 
to multiply seed of improved varieties and efforts to educate and motivate farmers to use improved 
seeds. Since there is a great deal of diversity in the countries of the NENA region, it is difficult to 
comprehensively review the situation in all the countries. However some general patterns common to 
all countries have been described. Recommendations have been made based on the experience within 
the region (especially in Pakistan) and to improve plant breeding research, seed production and 
distribution, and efforts to educate farmers to use quality seed and improved agronomic practices. 
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2 . 


PLANT BREEDING ANI) SEED SCIENCE RESEARCH 


The objective of plant breeding research is to improve crop varieties that are high yielding, have 
desirable characteristics to meet the market and consumer requirements, and are well adapted to the 
local environmental conditions, especially the prevalent temperature, soil and pest stresses. All the 
countries in the region have plant breeding research programs, but the quality and extent of the 
programs vary widely depending on the size of the country, availability of expertise, and financial 
resources to undertake such research. Primary responsibility for plant breeding research lies with the 
state agriculture departments who entrust plant breeding efforts to state-run agriculture research 
institutes/stations and agriculture umversitics'collegcs. 

Most of the research on variety improvement has been concentrated on main cereal crops (wheat, 
barley and maize). The main reason for a strong emphasis on cereal crops has to do with the high 
national priorities to achieve food security through sustainable increased production of main cereal 
crops. As a result, wheat, the predominant cereal crop in the region, is assigned the highest priority in 
plant breeding and agronomic research. Several countries including Saudi Arabia, Egypt. Iran, 
Pakistan and Turkey have been able to increase their wheat production substantially, largely through 
well-organized research efforts and appropriate government policies to stimulate increased production. 
Several countries with well-developed national agricultural research systems (Pakistan, Egypt, Turkey, 
and Iran) also undertake plant breeding research on important cash crops including cotton, sugarcane, 
horticultural crops and rice. Private sector research in plant breeding is virtually non-existent in the 
region with the exception of some multinationals that undertake development of hybrid varieties of 
selected crops. Most of the plant breeding research carried out in the private sector involves classical 
hybridization of selected parents to evolve improved genotypes. 

At the international level, the Consultative Group of International Agricultural Research (CGIAR) has 
established sixteen international agricultural research centers (IARCs) to undertake research on crops, 
livestock, forestry, aquatic resources, water management, food policy and strengthening NARS. The 
IARCs with a global or regional mandate for the sustainable improvement of the productivity' of 
various crops are listed in Table 2. 

These centers undertake massive plant breeding efforts in their mandated crops to produce improved 
genotypes suitable for a great variety of environmental conditions especially in the developing 
countries. The IARCs also have maintained close liaisons with scientists in the national agricultural 
research systems (NARS) for a two-way exchange of information on the need for new varieties and 
the availability of improved germplasm. Nurseries of improved germplasm of selected crops are 
distributed by the international centers to relevant plant breeders in developing countries. Plant 
breeders can then select varieties best suited to their environment for use cither directly as commercial 
varieties or to improve breeding material for utilization in their research programs. This mechanism 
has greatly facilitated the evolution of improved varieties, especially in wheat, rice, maize, potato and 
beans. The improved germplasm of these crops has helped increase crop yields in most developing 
countries, resulting in greater food production and availability to the rapidly growing population 

Besides cross breeding, the other major technique used for variety improvement is mutation breeding, 
mainly through the use of ionizing radiation. This method supplements the conventional cross 
breeding techniques in most crops and has a distinct advantage in selected situations. Many improved 
varieties of several crops have been released for large scale sowing that has resulted in dramatic yield 
increases in several countries. One significant example is the release of a mutant variety of cotton - 
NIAB 78 in Pakistan, which resulted in an almost 300% increase in cotton production in the country 
within 3-4 years and a major improvement in the overall national economy. 
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Table 2: Crop Research in the I ARC'S 


('enter 

Main Crops 

CIA I- International Center for Tropical Agriculture, Cali, 
Colombia ( Founded 1967). 

Beans, Cassava, Tropical 
Forages 

CIMMYT - International Center for the Improvement of Maize 
and Wheat, Mexico City', Mexico (Founded 1966). 

Wheat. Maize, I riticale 

CTP- International Potato Center, Lima, Peru 
(Founded 1971). 

Potato, Sweet potato 

ICARDA - International Center for Agricultural Research in 
the Dry' Areas. Aleppo. Syria (Founded 1977). 

Wheat. Barley, Chickpea, 
Lentils, Pasteur legumes 

ICRISAT - International Crops Research Institute for The 
Scmi-and Tropics. Palanchcru, Andhra Pradesh, India 
(Founded 197 2). 

Sorghum, Millets, Chickpea, 
Pigeonpea, Groundnut 

IITA - International Institute of Tropical Agriculture. Ibadan. 
Nigeria (Founded 1967). 

Maize, Cassava. Cowpea, 
Plantain, Soybean, Yam 

IRR1 - International Rice Research Institute. Los Banos, The 
Philippines (Founded I960). 

Rice 

WARDA - West Africa Rice Development Association, 
Bouake. Cote D'Ivoire (Founded 1970). 

Rice in West Africa 

IPGRI - International Plant Genetic Resources Institute, Rome, 
Italy (Founded 1974). 

Plant Genetic Resources 


Source: CG/AR Annual Report 1997. 


A vast majority of the farmers in the NENA region are small holders who face many agro-ecological 
and economic constraints in achieving high crop yields from the available natural resources of land, 
water and climate. Main problems in achieving sustainable high yields are the prevalent and emerging 
biotic and environmental stresses and lack of financial resources to purchase the costly inputs and line 
up the necessary farm machinery recommended to achieve optimum crop yields. The challenge to the 
plant breeders, therefore, is to develop crop varieties that are well suited to the local agro-ecological 
conditions and give good yields even with low external inputs and use of family labor and animal 
power instead of costly and sophisticated farm machinery. 

The requirements for improved technology of the large holders and corporate farmers are often quite 
different from those of the small farmers. While large holders require crop varieties that cope with the 
prevalent environmental stresses and are well adapted to the agro-ecological conditions, their 
preference is for high yielding, input responsive varieties that arc amenable to mechanized farming. 
They view agriculture as an industry and try to maximize their net profits from the investment. Plant 
breeders must therefore develop varieties both for the resource poor small farmers and the well- 
endowed and highly mechanized large holders and corporate farmers. 

In order to derive full economic benefits from the improved varieties, it is essential to develop a 
complete package of production technology for every new variety for different agro-ecological 
conditions and crop rotations. The objective of such agronomic-economic research should be to 
stabilize crop yields against various types of environmental risks and optimize farmers' net profit from 
the use of family labor and purchased inputs. Agronomic research should aim at reducing the cost of 
production to enable the resource poor farmers to adopt the improved technology. Such agronomic 
research is not adequate in most countries and needs to be strengthened and better integrated with 
plant breeding research. 

Well-organized and efficient NARS can be an important instrument in improving agricultural 
productivity and the net income of farmers. However, most of the NARS in the region suffer from a 
variety of constraints and their overall efficiency and effectiveness is quite low. One of the lARCs- 
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International Services for National Agricultural Research (ISNAR) is exclusively devoted to assist 
NARS in achieving this goal. A regional organization of NARS. the Association of Agricultural 
Research Institutions in the Near East and North Africa (AAR1NENA) was also formed about 15 years 
ago to help exchange the experiences of various NARS in the region. Unfortunately, due to a lack of 
financial resources it has been relatively inactive. Recently, the Global Fund for Agricultural Research 
has established a NARS-Secretanat at FAO headquarters, which is providing the necessary financial 
and technical assistance to regional research organizations including AAR1NENA to make them more 
effective in supporting the regional NARS. 

Although a modest base of plant breeding research exists in several countries in the region, there is an 
almost complete neglect of research in seed science per se. Similarly the subject of seed science is 
neglected in the curricula of most agricultural institutions, which needs to be rectified. Research in 
post harvest handling of seed, seed physiology and pre-sowing treatment can substantially enhance the 
performance of seed in terms of crop yield. 


3. SEED MULTIPUCATION AND MARKETING 

In order to benefit fully from breeding research, multiplication of seed of improved varieties must 
meet the requirements of maximum numbers of farmers. This has traditionally been performed by 
farmers, or in some cases, by farmer's co-operatives. With the advent of the Green Revolution, the 
importance of improved varieties and quality seed was fully realized by policy makers and 
international development agencies. Through development assistance from the World Bank, other 
regional banks and bilateral aid agencies including the USAID, determined efforts were made to 
organize the seed industry working on modem lines in the public sector. The development package in 
most cases included hardware for the seed processing industry and its installation, training of 
manpower for commercial seed production on government farms or through contract growers, and 
processing the selected seed lots for certified seed production and distribution. 

Simultaneously, the private sector and NGOs also organized different sized operations to produce 
improved seed of selected crops and to distribute seed to growers after processing in their plants or 
through the public sector seed processing plants. These efforts greatly increased the availability of 
improved seed to ordinary farmers. However, there is still a large gap between supply and demand of 
improved seed in most developing countries including countries in the NENA region. This situation 
has led to adulteration in the production of certified seed, especially in Pakistan where farmers 
complain bitterly about the poor quality seed even from state approved outlets. As a result, most 
fanners in the NENA region have to rely on their low quality home grown seeds. 

The requirements and availability of certified seed of selected crops in Pakistan is given in Table 3. 
Even with maximum capacity production by the public and private sector, only about 10.5% of wheat 
and 34.5% of cotton seed requirements were met in 1997-98, Judging from the persistent complaints 
of farmers, some of the improved seed sold to the farmers, especially in the case of cotton, is often of 
poor quality. 

3.1 Strengthening the Private Sector in Seed Production 

Despite the development of large seed industry projects, the availability of certified seeds of most 
crops is still far below requirements throughout the region. This gap in demand and supply can only be 
filled by developing a vigorous private seed sector and improving the quality of the informal seed 
sector. However, entrepreneurs in the private sector continue to face many constraints in their efforts 
to develop viable projects in the NENA region. 
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Table 3: Estimated Seed Requirement and Seed Distributed During Last Five Years. 


Crop/Year 

Estimated seed 
Requirement (Mt.) 

Seed distributed (Mt.) 

% 

Wheat 


706824 


7.72 

.1994-95 

733545 

80840 


1995-96 

733545 

85383 

11.64 

1996-97 

739000 

77023 


1997-98 

739000 

78544 

10.53 

Cotton 

1993-94 

67806 

26499 

39.08 

1994-95 

58298 

28453 


1995-96 

66000 

31295 

47.42 

1996-97 

66000 

26635 

40.35 

1997-98 

67000 

23128 

34.52 

Rice 

1993-94 

44000 

2170 

4.93 

1994-95 

43000 

2662 

6.19 

1995-96 

49000 

3517 

7.18 

1996-97 

43000 

1751 

4.10 

1997-98 

43000 

1734 

4.03 

Maize 

1993-94 

35900 

1631 

4.54 

1994-95 

35600 

2201 

6.18 

1995-96 

35000 

2032 

5.80 

1996-97 

35000 

2011 

5.74 

1997-98 

35000 

1674 

4.70 

Sunflower 

1993-94 

410 

271 


1994-95 

525 

359 

68.38 

1995-96 

808 

586 

72.52 

1996-97 

1750 

807 

46.11 

1997-98 


571 



1993-94 

4000 

N.A. 

- 

1994-95 

4000 

N.A. 

- 

1995-96 

4900 

4052 

82.69 

1996-97 


4603 


1997-98 

5000 

3181 

63.62 


All vegetable seeds, sunflower seeds (hybrid), and maize seeds (hybrid) j were imported. 


3.2 Measures to Improve the Private Sector 

Some of the measures required to stimulate the private sector in the region are listed as follows: 

• Assured availability of pre-basic seed from research institutes. 

• Soft loans for establishing seed production, processing and storage units. 

• Provision of state land for seed farms. 

• Concessions in levies and taxes to import machinery and market products. 

• Regulation of marketing of non-dcscnptive seeds. 
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4. 


TRANSFER OF TECHNOLOGY TO FARMERS 


Improved technology can achieve its purpose only if it is effectively transferred to and adopted by 
farmers. F.ffective technology transfer can result in higher agricultural production and increased net 
incomes of farming families, which has a positive impact on rural poverty. Improved crop yields will 
reduce costly imports of agricultural commodities and the cost of production of basic raw materials for 
agro-industries. In the long run, the adoption of improved technology by farmers can make agro- 
industries more competitive in the international markets. In addition, increased agricultural 
productivity may also have a positive effect on the often hard-pressed national economies of the 
region. 

4.1 Stakeholders 

Because of the sizable economic and political gains from effective technology transfer, governments 
often emphasize agricultural extension programs in their national planning programs. Public sector 
agencies, especially the agriculture extension departments of the provincial/state governments, audio- 
visual media institutions and publication centers, agriculture universities, and research institutes 
undertake transfer of improved technology to farmers. Other public sector agencies involved in the 
transfer of technology (TOT) are the agriculture credit organizations including private banks, 
manufacturers and suppliers of agricultural machinery and inputs, and the seed industry. Stakeholders 
in the private sector involved in TOT are NGOs working to improve economic conditions of farming 
communities and farmers co-operatives. Because of the growing importance of the agriculture sector 
and a move towards privatization in the public sector, most activities concerned with the production, 
import and distribution of agricultural inputs have been transferred front the public to the private 
sector. The extensive network of domestic and multi-national organizations engaged in these activities 
are also actively involved in TOT. with the main objective of promoting the sale of their products. The 
list of stakeholders involved in TOT is therefore quite extensive and diverse. 

4.2 Diversity of Target Groups and Nature of Improved Technology 

To be successful, the methodology for transfer of technology has to take into consideration the profile 
of the target group and the nature of the improved technology to be transferred. Considerable research 
has been done on the great diversity of farming community and the nature of commodities and 
technological innovations that can be transferred. The target groups in the region vary widely from the 
resource poor, illiterate landless tenants to the well-endowed, well-educated and sophisticated large 
holders and the corporate farmers. Similarly, the nature of improved technology intended to be 
communicated also covers a wide range. Straightforward information including names of the 
improved crop varieties or optimum seed rates and dates of sow ing that can be easily understood even 
by illiterate farmers can be easily communicated through various forms of media. More sophisticated 
technologies including the use of an implement on a machine for special farming operations on the use 
of toxic chemicals on sensitive crops require more elaborate and often costly mechanisms for effective 
transfer to farmers. Thus there is a great diversity in the target groups and the nature of technology 
intended to he transferred. This complex menu also requires tailor-made mechanisms for efficient 
communication of information for specific situations. 

Research scientists and extension workers often complain that, in spite of their best efforts, farmers do 
not adopt improved technologies. They overlook the fact that improved technologies that they try to 
"sell'' to the small farmers are often produeed implicitly for large farmers and therefore are unsuitable 
for the conditions under which small farmers work. Besides, small farmers have a wealth of 
experience developing successful innovations that work well under their conditions, but which 
scientists working in research stations are unaware of. Therefore, scientists and extension workers 
need to interact more closely with farmers and not merely "transfer” improved technologies. Chambers 
and Ghildyal(1985) analyzed the issue of transfer of technology to resource poor farmers in detail and 
observed the following: 
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"--There is much evidence and understanding that when resource poor farmers (RPFs) do not adopt 
technology, it is usually not from ignorance, but because the technology does not fit their needs, and their 
physical, social and economic conditions. Technologies, whether biological or physical, bear the imprint 
of the conditions in which they are generated. They are then adaptable in similar conditions, but often not 
adaptable where conditions differ. As it is often the case, many conditions on research experiment stations 
and in laboratories are close to those of resource rich farmers, but sharply different from those of RPFs. " 

Chambers and Ghildyal (1985) have also proposed a "Farmer First and Last-FFL" model. The essential 
elements of this model are compared to the conventional TOT model in Table-4. 

In order to develop successful programs to improve agricultural productivity and net incomes for the 
RPFs, careful attention must be paid to the real situation of the RPFs when designing research 
experiments and transferring the information to farmer. 

4.3 Mechanisms for Technology Transfer 

Several mechanisms are used by different stakeholders for transfer of technology to different 
categories of target groups. These include (i) audio-visual media, radio, television, mobile video vans, 
(ii) print media-leaflets, brochures, illustrated booklets, wall charts and posters, (iii) demonstration 
plots in rural areas, (iv) rural fairs and comer meetings (v) farmers days at research stations (vi) farmer 
contact with seed dealers (vii) farmer education by field staff of NGOs and seed companies and (viii) 
extension by agro-industries (floor mills, rice mills, oil processing units, sugar mills, dairy plants). 
Relatively simple technologies, including the transfer of names of improved varieties and information 
about optimum seeding rates and sowing dates can be easily communicated, even to illiterate farmers, 
through the basic tools used for extension-radio. The more sophisticated technologies require the use 
of TV or mobile cinema vans and demonstrations by extension staff. 

Table 4: Transfer of Technology (TOT) and Farmer-First and-I.ast (FFL) Model 


Parameters 

TOT 

FFL 

Research priorities determined 
mainly by: 

Needs, problems, perceptions 
and environment of scientists 

Needs, problems, perceptions, 
and environment of the farmers 

Crucial learning is that of: 

Farmers from the scientists 

Scientists from farmers 

Role of farmers: 

Beneficiary 

Client and professional colleague 

Role of scientists: 

Generator of technology 

Consultant and collaborator 

Mam R&D locations: 

Experiment stations, 
laboratories, and greenhouse 

Farmers’ fields and conditions 

Physical features of R&D 
mainly determined by: 

Scientists' needs and 
preferences, including statistics 
and experimental designs 

Farmers needs and preferences 

Non-adoption of innovations 
explained by: 

Failure of farmer to learn from 
scientist 

Failure of scientist to team from 
farmer 

Evaluation: 

By publications 
By scientists peers 

By adoption of technologies by 
farmers 
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Technologies to farmers becomes more complex when other factors such as soil types, agro-ecological 
conditions, weather conditions and crop rotations are taken into consideration. Such information 
would require more sophisticated means of information transfer such as the print medium, lectures and 
discussion groups. 

4.4 Strengths and Weaknesses of Agricultural Extension Methodologies 

The simplest, least expensive and probably most effective mechanism for transfer of technology, 
especially to illiterate small holders, is still the public sector radio service, which has improved its 
performance over time with different innovations. However, it has limitations in that it is only 
appropriate to transmit simple messages such as the names of improved varieties and other farm inputs 
and critical dates for various farm operations. Almost every' household in the region, even in remote 
areas, has a transistor radio, which provides to the family a valuable contact with the outside world 
and is also a source of entertainment and information. Radio played a pivotal role in popularizing the 
green revolution technologies. 

TV has gained increasing popularity' even in the rural areas and has become an important medium for 
transfer of more sophisticated information about improved technologies to farmers. In addition to 
agriculture extension departments, who run regular programs almost daily, this medium is also used by 
research institutions, agriculture universities and other public sector organizations for dissemination of 
their improved technologies to farmers. Although very effective in transferring even sophisticated 
technologies to farmers, the use of TV for TOT is still limited because many rural areas do not have 
electricity or TV coverage. 

The print medium is useful for mounting special campaigns to introduce new technologies or to warn 
farmers against environmental hazards or other harmful farm practices and innovations. Wall posters, 
especially illustrated ones, are very effective in conveying the message to fanners. The main limitation 
of this medium is that there is a high level of illiteracy in rural areas. 

Direct contact with farmers by employees of agencies in the public and private sector is the most 
effective mechanism for the transfer of information. However, person to person contact is relatively 
more expensive and its coverage is also somewhat limited due to the lack of availability of extension 
agents and the high costs involved. Demonstration plots of improved varieties and technologies are 
highly effective in motivating farmers to adopt improved technology. Unless an extension agent 
explains the whole process and especially describes the economic incentive for improved technology, 
farmers are likely to be skeptical about its profitability. 

4.5 Technology Transfer by Different Stakeholders 
4.5.1 Extension departments 

Technology transfer by public sector organizations, especially extension departments, is generally 
considered relatively ineffective. The mam reasons relate to a lack of career structures for extension 
staff, poor transport facilities to reach the rural communities lack of mechanisms to keep extension 
agents up-to-date on new technologies, and ineffective linkages with research institutions. In most 
cases, technology packages propagated by the extension departments for crop production fail to 
consider prevailing weather and agro-ecological conditions. 

Information on improved varieties is perhaps the easiest information to transfer, especially when the 
improved varieties are not particularly sensitive to weather and soil conditions. This is perhaps the 
main reason why extension departments in most countries have been successful in communicating the 
green revolution technologies, which consist of improved seed of crop varieties and timely use of 
fertilizer. Increasing the use of farm machinery to prepare land for different crops and soil types, 
seeding methods, fertilizers and chemicals for weed control, has resulted in economically efficient 
packages of production technologies for different agro-ecological conditions and crop rotations. 
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Effective transfer of these technologies into farmer fields requires a close linkage of extension 
departments with research institutions. This would allow extension agents to be properly updated 
about the details of the new technologies and therefore facilitate their effective transfer to farmers. 
However, because collaboration between extension services and research institutes have not been met 
m most countries of the region, the effectiveness of the extension efforts to communicate somewhat 
sophisticated improved technologies to farmers is quite low. Based on the current constraints faced by 
most extension departments in the public sector, it is perhaps futile to give responsibility of technology 
transfer of relatively sophisticated technology to the extension departments. 

4.5.2 Research institutions 

Due to the growing dissatisfaction with extension departments, there has been an increasing trend in 
recent years for research institutions to be directly involved in TOT. Several agricultural universities 
that are responsible for basic and applied agricultural research in their provinces/states have also 
developed well-equipped TOT departments to undertake extension activities in selected areas. These 
departments maintain close liaisons with influential farmers in the project areas and arrange for visits 
of farmer groups to the university campuses for discussions with the research scientists who have 
developed improved technologies. During these visits, there is a two-way exchange of information. 
Researchers also get first hand information about the emerging problems on farmers' fields, which is 
then incorporated in the research agenda. Punjab Agricultural University in Ludhiana. India is an 
excellent example of a university setting where such direct transfer of technology through farmers' 
days on-campus has been highly effective in substantially increasing yields of several crops, especially 
wheat, rice and sugarcane. 

Other development that has taken place during recent years is the emergence of a large number of 
mono-commodity and mono-discipline research institutes, which undertake research on a single 
commodity or discipline that has overwhelming importance for the agricultural economy of the region. 
Pakistan has developed commodity research institutes focussing on rice, wheat, maize, sugarcane, 
oilseeds, fruits and vegetables. These include research in all disciplines besides plant breeding to 
develop complete packages of improved technology for the crop. There are also research institutes that 
specialize in soil science, soil salinity and plant protection. It is often difficult to package the improved 
technology developed by specialized research institutions extension packages designed for farming 
systems. Several commodity institutes therefore find it more effective to deal directly with farmers 
who primarily grow these commodities and transfer their improved technologies to them. Direct 
transfer of technology from research institutions is particularly effective when dealing with relatively 
sophisticated technologies, which do not consist only of improved products (new variety, machine or 
chemical), but also include improved techniques and efficient utilization of the natural resources. An 
important explanation far the success of TOT by research institutions is the strong motivation of the 
research scientists to promote their innovations in the farmers' fields, which also helps them in their 
career improvement. 

4.5.3 Private sector 

The main stakeholders for transfer of technology relating to improved varieties and seed in the private 
sector are farmers' co-operatives, national and multi-national seed companies, NGOs and the agro- 
processing industries. There are only a few successful farmers' co-operatives in Pakistan, which 
presumably is also the case in most other countries in the NENA region. These co-operatives are 
village based or include farmers from several adjoining villages. They obtain basic seed of improved 
varieties from public sector institutions and multiply it on their farms. They then supply improved seed 
to other members along with details of production technology for their specific agro-ecological 
conditions. Since they are small operations they do not use audio-visual or print media for 
dissemination of information to their members. 

Seed companies arc a major stakeholder in the seed business and undertake vigorous campaigns to 
promote their special products among farmers. The major seed industry in most countries is often a 
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parastatal organization mainly producing certified seed of important self-pollinated crops. These 
parastatal organizations operate mainly as businesses and as a result their TOT activities are quite 
modest. There arc complaints that, because they are in the public sector, these organizations are 
influenced by large farmers who can wield a lot of political support to improve their personal business 
interests, but which may adversely affect the quality of seed. 

Multi-national seed companies such as Cargill, Pioneer, Pacific, Sandoz and Lever Brothers, which 
operate in several countries in the region have well-organized TOT programs to promote their 
products. Some of these companies have their own research stations and seed multiplication farms in 
addition to the seed processing plants. In most cases, the seed companies limit their operations to 
hybrid seed of maize, sunflower and other oilseed crops, vegetables and fodder crops. They have well- 
organized programs for farmer education and dissemination of information in relation to improved 
crop varieties and use of quality seed. They also have more credibility with the growers compared to 
the public sector organizations and are considerably more effective than the state run organizations 
and institutions. 

In some cases, multinationals dealing w'ith hybrid maize have contracted farmer growers to use 
improved seed along with the necessary inputs and have guaranteed to buy back the produce at agreed 
prices for further processing. The farmers find such a package very attractive and have readily adopted 
the new technologies. Several other agro-processing industries have adopted this mechanism to 
promote improved technologies with their contract growers. 

4.6 Interplay Between Public and Private Sectors 

There is considerable interplay between the public and private sector in the area of seed improvement 
and distribution. Field testing of candidate varieties to be released is done by various institutions 
including variety registration departments and private and multi-national companies. Seed companies 
also obtain information from public sector research institutions and seed departments on approved 
varieties that can be commercially multiplied for sale to growers. Breeders and agronomists of public 
and private sector organizations also share knowledge on varieties and requirements for further 
research. 

National seed companies in the region arc often much smaller in size and deal only with one or two 
selected crops. In Pakistan, these companies are limited to the production of cotton seed. They operate 
mainly through direct contact with farmers often through their agents and usually do not undertake any 
activities to transfer technology. 

Rural NGOs often work to achieve the broad objective of increasing the net income of rural 
communities by improving the efficiency of their agricultural production. This inevitably concerns the 
use of improved seed and agronomic practices. NGOs educate farmers in their project areas about new 
varieties available and in some cases try to obtain good quality seeds for distribution. The credibility 
of these organizations with the farmers is much better compared to the public sector organizations and 
as a result, the farmers readily act on their advice. Unfortunately, very few of these NGOs have 
facilities to undertake adaptive research and produce their own certified seeds. 

The agro-processing industries dealing with rice milling, com products, sugar production and 
vegetable oil production have a vested interest in improving varieties grown by farmers 
correspondingly. They often make a special effort to educate farmers on latest improvements in crop 
varieties and agronomic practices. In some cases, the mills also sell seed of improved varieties for 
their target crops on credit to the farmers and their agronomists visit farmers to encourage the adoption 
of improved technology. 
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s. 


CONCLUDING REMARKS 


The importance of improved varieties and quality seed has been recognized by most countries where 
agriculture is the predominant sector of the national economy. In addition to strengthening their crop 
breeding programs and establishing better liaisons with international agricultural research centers to 
obtain improved technology, the national agricultural research systems have been strengthened to 
generate improved crop production technology to help increase agricultural production. However, 
despite the critical role seed plays in improving yields, research in seed physiology and other aspects 
of seed science is limited or non-existing in the NENA region. Similarly most research in crop 
production emphasizes the biological rather than the economic aspects at both the national and local 
level. In order to develop packages of technology to optimize sustainable resource use in different 
agro-ecological zones, the results of biological research must be incorporated into farming systems. 

To bolster efforts to increase agricultural production, the seed industry' has been established in the 
public sector to facilitate supply of certified seeds of important crops to fanners. Persistent efforts by 
public sector extension departments and the relevant private sector organizations have raised 
awareness among farmers of the value of improved varieties and quality seeds in increasing yields and 
net income. 

The private sector seed industry along with NGOs are playing an important role in producing quality 
seed and promoting its use. However, for many crops there is still a gap between demand and supply. 
Only a small fraction of the seed requirements arc is met in the region. Provided that governments 
develop policies to facilitate the involvement of entrepreneurs, particularly in the initial stages the 
private sector can play a leading role in seed production. 

Another important concern related to the quality of seed supplied to fanners. There are persistent 
complaints because of mixture with other varieties and poor germination seed from public sector 
organizations and several small private sector companies is sub-standard. This affects farmers' 
confidence and undermines efforts to promote improved seed especially with small farmers. In order 
to restore farmer confidence in improved seed, efforts have to be made by the seed certification 
agencies of the government to ensure that quality standards are maintained and defaulters are strictly 
punished. 

To bridge the large gap between seed demand and supply, it is essential to develop the informal seed 
sector, which could be accomplished by enabling individual fanners or village level cooperatives to 
produce and process improved seed on their own fields. This w ould require that farmers are subsidized 
to cover the costs to purchase machinery and are granted better credit to establish village sized seed 
cleaning plants. Special training in seed production and processing would also have to be given to 
farmers so that they could meet seed requirements in their villages. Production of seed by farmers 
would be better adapted to the local conditions and considerably cheaper than purchased seeds. 
Furthermore, it is likely that farmers would be more careful about the quality of seed than some of the 
commercial organizations, including the public sector seed industry. 

Public sector extension programs are limited due to from several constraints, which hamper their 
performance. The career structure of extension personnel is not attractive and as a result, there is little 
incentive to work hard and show results. The success of extension depends on research generating 
information about new technologies. In many countries, extension and research departments arc 
almost totally isolated and there is little effective interaction between the tw r o. lhc result is that 
extension personnel are out of date in regard to improved technology and therefore lose with the 
farmers. Although, information on simple technology improvements including new varieties and some 
agronomic practices have been effectively communicated by extension departments, little effort has 
been made to disseminate information integrated land use packages for different agro-ecological 
situations with a cost/benefit analysis. This is important because farmers are primarily interested in 
increasing their net profit. Improved technology is only a mechanism to achieve that objective. 
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ASSESSMENT OE VEGETABLE SEED PRODUCTION AND SUPPLY 
IN THE NEAR EAST AND NORTH AFRICA REGION 9 . 

Ayman ABOU-HAD1D. 

Professor of Horticulture, Director. Central Laboratory fur Agricultural Climate. 
Agricultural Research Center. Ministry of Agriculture and Land Reclamation. EGYPT. 


I . VEGETABLE PRODUCTION IN NF.NA REGION 

According to the FAO yearbook (1997), the major producers of vegetables in the Near East and North 
Africa region are in Turkey, Egypt, Tunisia. Morocco, and Jordan. The most important crops are 
tomato (458.000 ha), potato (478.000 ha), watermelon (284.000 ha), melon (181,000 ha), cucumber 
(87.000 ha) and green beans (85,000 ha). The highest vegetable production in the region is in Turkey 
(642.000 ha), followed by Egypt (543.000 ha) and then Morocco (132,000 ha). Tunisia, Yemen, 
Jordan, and Libya produce the same crops in less than 75.000 ha each. The amount of seed utilized for 
these crops are particularly high in Egypt and Turkey (FAO. 1998). The cultivated areas for some 
other crops including potato and sweet potatoes are presented by FAO ( 1 997. 1 998). Turkey produces 
potato in about 225,000 ha, followed by Egypt (113,000 ha) and then Morocco (66.000 ha). FAO 
( 1 997) also has data on other vegetable crops that are grown in a limited area and some vegetables that 
are normally propagated by seedlings or vegetative reproduction. Among these crops, potato is the 
most important crop in the region. Most of the tubers are imported from countries outside the region. 

Protected cultivation in the NENA region includes glass houses, polyethylene houses and low tunnels. 
This vegetable cropping system is important in Turkey (33,833.6 ha), Egypt (17.200 ha), Morocco 
(5,530 ha). Tunisia (3,486 ha), Syria (2.250 ha) and Jordan (1.140 ha). In Turkey and Egypt, low 
tunnels are of a significant importance. 

It is interesting to note the differences in the FAO and the Arab Organization for Agricultural 
development estimates on area cultivated by vegetable crops (FAO, 1997; 1998; Arab Organization 
for Agricultural Development. 1997). In many cases, the area cultivated of a given vegetable was 
sometimes twice in one source compared to the other. This indicates that efforts should be made to 
obtain more accurate estimation of regional production of vegetable. FAO (1998) has infonnation 
vegetable productivity per unit area and total production for some vegetable crops in the NENA 
region. 

Based on the above-mentioned information and data presented in Table I, it is estimated that vegetable 
crops occupy 1.36 million hectares in the NENA region. This demonstrates the importance of 
vegetable crop production in the regional economy. The importance of vegetable crop production is 
clearer when the net income of areas cultivated with high cash income generated vegetable crops is 
compared to that of other crops. 

FAO (1997. 1998) indicated large variability in productivity of almost all the vegetable crops per unit 
area in different countries. One reason that accounts for such variability related to the lower quality of 
seed used in open field vegetable cultivation throughout the region. Countries, which utilize higher 
quality seeds, usually improve the productivity. This is quite clear when the average yield of protected 
cultivation is compared to that of open field vegetable production in different countries. Another 
possible reason for the differences in productivity among countries in the region could be that cultivars 
that were bred for other climatic regions and/or to be cultivated in different soils or planting dates 
were used. These points introduce the importance of using high quality seeds that are specifically 
developed for the region. 


' Detailed data related to vegetable seed production in the NENA region are presented in the annexes 1 -8. 
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2 . 


ASSESSMENT OF VEGETABLE SEED PRODUCTION 


According to FAO (1987), only Turkey and Egypt have plans for vegetable seed production and 
vegetable seed quality control. National needs of seed of some vegetable crops were estimated based 
on the total area of vegetable crop production in the countries of the region and the seeding rate per 
unit area. To a great extent, activities related to variety improvement, evaluation and maintenance 
were left to governmental research institutes. However, numerous drawbacks of governmental 
operations in seed production have been noticed in the last decades in countries of the region. Due to 
lower quality of production, this situation has contributed to a marked deterioration and losses of farm 
incomes and imbalances in imports and exports. The lack of well-established vegetable seed industries 
has resulted in an increase of imports of more superior seeds to the region. In most countries, about 
100% of seed required for protected vegetable cultivation are imported. However, much of the 
imported seeds are not well adapted to the local environment. This leads to crop failures and in the 
process fanners who have lost faith in traders. It is now clear that seed production requires the long- 
term involvement of expenenced scientists along with suitable funds. 

Breeder, foundation and registered seed production is a non-eommercialized process under the 
responsibility of governments. However, due to current governmental conditions, breeder and 
foundation seeds have suffered in quality. 

Seed processing, storage, distribution, and quality are mter-related issues. The major bulk of produced 
vegetable seed is processed either manually or at government facilities, which normally only process 
rice and wheat seeds. Some private companies have recently built facilities to ensure quality of 
vegetable seeds. Storage is often in the open and is certainly not conducted in properly conditioned 
facilities. 

Private companies in the region should take the lead in vegetable seed production. It is recommended 
that such companies work towards fulfilling vegetable seed requirements of the region using state of 
the art technologies and local knowledge and experience. It is not possible for these companies to 
compete on the regional or international level without international collaboration. Local companies 
that are already involved in seed production should be encouraged to work closely with national 
scientists in the field of vegetable breeding working in the National Research Systems (NARS), In 
order to achieve this goal, contracts should be established between researchers or research institutions 
and the seed industry. 


3. ESTIMATION OF SEED SUPPLY SOURCES IN THE REGION 

Statistics related to the estimation of seed supply sources in the region arc not readily available. 
The author has therefore had to rely on personal correspondence with scientists in the region to 
collect relevant information. As Turkey and Egypt are the main vegetable producers in this area, 
information on these two countries is available. 

3.1 Saudi Arabia 

The area of vegetable crops in Saudi Arabia has been estimated by Al-Harbi (unpublished data) to 
be 156000 ha. Based on this information, the need for imported vegetable seeds in Saudi Arabia is 
estimated as follows: 

tomato has 27.676 ha cultivated area, which requires 29.0 tons of seed; 
watermelon has 25,676 ha of cultivated area requiring 29. 1 tons of seed; 
onion has 14.2 1 3 ha for that are cultivated and requires 252.9 tons; 
okra has 10,602 ha, that are cultivated and requires for 84.3 tons; 
squash has 8.220 ha, that arc cultivated and requires 22.9 tons; 
melon has 84.1 1 ha. that are cultivated and requires 18.8 tons; 
eggplant has 6,5 1 7 ha. that are cultivated and requires 6.4 tons; 
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cucumber has 5,481 ha, that are cultivated and requires 16.4 tons; 
carrot has 3,004 ha. that are cultivated and requires 0.9 tons of seed; and 
others have 28,420 ha. 

3.2 Lebanon 

Lebanon imports a considerable amount of vegetable seed. According to unpublished data, Lebanon 
imports about 18.000 tons of potato seed annually. For example, no records for the imported quantities 
of seeds for other vegetables are available. (Yousef Abou Jawdah, personal communication). 

3.3 Egypt 

The annual production of certified seeds in Egypt in 1998 is presented in Tablel. ICARDA (1997) 
and Agrawal (1986) have presented detailed studies on the production of vegetable seeds in Egypt 
and the cash value of seeds of vegetable crops. The summaries of these studies are presented in 
annexes 7 and 8. 


Table 1. Annual amount of certified seeds produced in Egypt in 1998. 


Crop 

Amount of 
certified seeds 
(tons) 

Imported 
seeds (%) 


Crop 

Amount of 
certified 
seeds (tons) 

Imported 
seeds (%) 

Tomato 

95 

100 


Cauliflower 

6 

20 

Pepper 

13 

30 


Spinach 

60 

6 

Eggplant 

15 

8 


Okra 

85 


Water melon 

175 

8 


Jews mallow 

130 


Cucumber 

110 

100 


Radish 

20 


Melon 

70 

20 


Tumip 

55 


Squash 

145 

5 


Lettuce 

50 

0.1 

( Green beans 

1550 

i 


Parsley 

30 


Peas 

1100 

0.3 


Rocket 

40 


Cow pea 

410 



Carrot 

60 

66 

Cabbage 

13 

25 


Table beet 

4 

50 


Seed Technology Department, Agricultural Research Center, Egypt. 1998-unpublished data) 


3.4 Turkey 

The amounts of both imported and production for vegetable seeds in Turkey are presented in the 
Tables 1 and 2. 

Table 2. Imported quantities of seeds (Kg) of F, vegetable hybrids in Turkey 


Year 

Tomato 

Cucumber 

Pepper 

Eggplant 

Squash 

Melon 

Watermelon 

1988 


19000 



13000 

1700 



1990 


35000 



13000 

3551 


1992 

| 4661 

32122 


i 


1923 

8871 


After Tuzel and Eltez, Cited in Abou-Hadid (1997) 
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Table 3. 


Local total seed production in Turkey (tones.) 



Vegetable 

Field 

Crops 

Forage 

Crops 

Oil Seeds 

Potato 

Total 

Market 

Local 

1563.0 

351,759.4 

4,403.0 

4,002.0 

23,327.0 

385,054.4 


After Tuzel. personal communication. 


There arc mainly two sources of vegetable seeds in most countries in the region. Seeds that are 
imported from international markets, which are often of high quality and are used in protected 
cultivation and for some high value cash crops such as potato and strawberry. The second source 
of seed comes from local seed production, which is in most cases lower in quality resulting in a 
reduction in productivity of many of the local varieties and cultivars. However, it is not 
recommended to substitute totally these cultivars with imported seeds when looking for quick 
improvement in productivity. Although characterized by low productivity, many of the local 
varieties and cultivars possess a special taste or are resistant to disease or abiotic stresses. Efforts 
to improve local varieties could result in higher yield while mounting adaptability to local 
conditions. It is therefore suggested to improve local varieties and regional breeding programs. 


4. RELATIVE CASH VALUE OF SEEDS 

The protected cultivation of vegetable crops depends mainly on hybrid seeds of high value. For 
example, the price of one kilogram of non-hybnd cucumber seed in the Egyptian local market is about 
US$ 60-80. In contrast, the price of a gram of hybrid cucumber seed is US$ 3-3.6 (US$ 3,000- 
3.600/Kg). In other words, the total cost of seed for open field cucumber (estimated at 272 tons) in the 
region could be estimated at about USS 19 million, while the cost of protected cultivation hybrid 
cucumber seed (estimated at 9.04 tons) in the region is about US$30 millions. This example applies to 
most vegetable crops in the region. 


5. ASSESSMENT OF THE STATUS AND POTENTIAL OF RESEARCH ON 
VEGETABLE CROPS 

The region has a wealth of scientific institutions working on vegetable research, including seed 
production and technologies. One of the difficulties researchers working on vegetable breeding face is 
the fact that it is time consuming. For example, a researcher in vegetable breeding may need to 
dedicate ten years to produce a new commercial variety, which is considered as one of the conditions 
for staff promotion that are followed by research organizations and universities. Therefore, it would be 
helpful if regulations in the field of plant breeding are changed to recognize the difficulties plant 
breeders face in variety production. 

Tlie features of current research on vegetable seed can be summarized as follows: 

i. Institutes working in fields related to vegetable crops are available in the region. These institutes 
conduct research, training and extension activities in different fields of horticulture. 
Considerable research is done on vegetable crop production as well as variety trials in most of 
the national research organizations. 

ii. Staff working in most of these institutes arc national, well-educated personnel. In some of the 
countries the staff includes expatriates. 

in. Experimental field stations and facilities are available throughout the region, 
iv. Most of the organizations working in agricultural research produce their own publications, which 
make information available for the scientific community. 
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v. In most cases, funds are available to conduct research related to vegetable production in general, 
not necessarily on seed production or breeding programs. 

vi. Some countries have seed evaluation and registration programs. 

vii. A limited number of countries have programs for breeding vegetable crops, but with modest 
access to the seed production industry'. 

viii. A limited number of countries have facilities for DNA mapping and biotechnology. 


6. ROLE OF NATIONAL AND INTERNATIONAL INSTITUTIONS IN VEGETABLE 
CROP SEED SECTOR 

The role of national and international institutions in creating favorable conditions for seed production 
in the region is quite limited. The FAO has published a document on improved seed production for 
vegetable seeds as well as other crop seed production (FAO, 1987). This publication can be used as a 
guide to formulate, execute and evaluate seed production projects. 

The national agricultural research systems in the countries of the region have departments of 
horticulture research or specifically vegetable research. In some countries, such as Egypt, there is a 
department for vegetable seed research. Such national organizations arc the cornerstone of any 
development related to vegetable seed production. However, it is well known that seed production is 
an expensive capital investment. The availability of cash together with the low rate of return for seed 
production projects creates major restrictions for the seed industries. Governments should make 
available soft loans to encourage growers or investors to take the risk of establishing seed industries. 
One of the leaders in this approach is the Multi Sectors Support Program (MSSP) in the Ministry of 
Agriculture and Land Reclamation in Egypt. This program offers funds for developmental projects in 
Egypt with a long enough grace period for recipients to pay back the loan. The program has financed 
two projects for vegetable seed production in the past two years. 

Seed programs require time to achieve their goal and should be a collaborative effort between national 
and international organizations. In order to encourage international donors and institutes to participate 
in regional and local seed production, the national structure should first be organized to facilitate 
international cooperation. The identification of local and/or regional programs for vegetable seed 
production should be the first step in this direction. This includes selection of priorities of crops and a 
lime frame for the proposed developmental program. The program should also take into consideration 
competitors or collaborators. 


7. PROMOTION OF SEED CERTIFICATION AND VARIETY PROTECTION RI LES 
AND REGULATIONS TO FACILITATE VEGETABLE CROP SEED PROD! CTION 
AND TRADE 

The Egyptian experience including regulations for variety testing and legislation for the introduction 
of new varieties will be considered. The law of agriculture Number 53 (1966) contained modified 
regulations of seed certification and variety registration in Egypt. This law was the base of a new 
protocol for variety registration of Agricultural crops issued by the Ministry of Agriculture, ministerial 
decree number 82 1998. The protocol put into action the protocol to be followed for the registration of 
all new crop varieties before being permitted to be used in Egypt. 

The different institutes of the Agricultural Research Center are responsible for conducting field trials 
on new plant materials. The reports of tests are to be submitted to the Central Committee for 
Agricultural Variety Testing. The permission of any variety to be handled in the Egyptian markets or 
to be used in Egyptian agriculture depends on the approval of the committee after 2-3 years of field 
trials. Fees to field-test vegetable crops range between 200 and 400 Egyptian pounds (£E) per year and 
registration fees are between £E 1.500 and £E 4.000 (£E = USS 0.294). 
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The test field design is planned and supervised by a technical committee of two plant breeders, 
specialists in statistical analysis, pest and disease, end user of the crop (consumers or representatives 
of industry), agricultural economists, and a representative of the endorsement authority in the Ministry 
of Agriculture. The committee can also include a biotechnology specialist for the analysis of DNA or 
protein. 

The field tests include distinction, uniformity and stability of the variety and tests for the variety 
performance and the commercial, economical, and industrial value of the product. The tested variety is 
given a commercial name based on suggestions from the organization submitting the test request. 

The Egyptian example could be modified to keep up with the pace of development in the modem 
vegetable seed industry. One of the possible constraints in this example is the three-year investigation 
period required to register any new vegetable seed name for trade. Nevertheless, this example 
illustrates important procedures that protect both the growers and the seed companies. 


8. REGIONAL COLLABORATION/COORDINATION IN VEGETABLE CROP 
VARIETY IMPROVEMENT 

One of the most important benefits of regional and international cooperation in vegetable breeding 
programs is the exchange of germplasm among nations aiming at wider variability for breeders. Up to 
now. there is no evidence of coordination or collaboration either in vegetable crop variety 
improvement, extension and dissemination or in seed production and commercialization in the region. 
The arena is almost left entirely to the international market and to competition between international 
seed companies. Some of these seed companies have special research and development sites in 
countries such as Egypt, where Pioneer seeds has a well-organized research and demonstration farm. 

The Arab Organization for Agricultural Development (1998) has proposed a regional project for 
hybrid seed production. The proposed project aims to produce vegetable seed to satisfy 10% of the 
regional demand of the four major vegetables under protected cultivation, which include tomato, 
cucumber, pepper, and cantaloupe. The capacity of the project is to produce about two tons of seeds 
annually at a cost of 4 million US Dollars. The proposal was presented to possible investors for 
funding. 


9. IDENTIFICATION OF CONSTRAINTS FOR NATIONAL/ REGIONAL 
VEGETABLE CROP SEED PRODUCTION AND SUPPLY 

i. In relation to production of breeder seed, plant breeders do not have enough financial support to 
conduct long-term breeding experiments and work. 

li. A severe deficit in technical personnel needed to support successful breeding programs. 

iii. Unavailability of tools and equipment required for the production of seeds and proper storage 
facilities to keep produced seeds in good condition. 

iv. Difficulties in exchanging plant materials to be introduced in breeding programs between 
countries. Some of these problems are related to unsuitable quarantine regulations and others are 
related to a lack of international contacts. 

v. Breeding fields in many eases are not standardized; the segregation distances are often not 
enough to prevent the mechanical mix up of seeds or the cross pollination among varieties. The 
end result is the production of lower quality of seeds. 

vi. Although the funds for research in general is available, there has been a lack of funds to carry out 
sustainable breeding programs. The participation of the private sector in seed industry has been 
seriously limited in the past decades. 

vii. Major seed production companies are hesitant to invest in the seed industry in the region. This is 
mainly due to political and economic instability. 
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viii. Some of the national governments have established seed production facilities. The capacity of 
such facilities is often quite limited and the quality of operation is generally below international 
standards. 

ix. Most of the countries are slow in establishing national germplasm banks and/or central facilities 
for plant resource collection. It is only in the recent years that some of the countries have 
established such facilities or started the efforts to do so. 

x. Local seed storage facilities arc often not suitable, resulting in the reduction of seed quality in the 
local markets and contributing to the domination of imported seed over a large sector of 
horticultural crops, especially vegetable hybrid seeds. 

xi. The agricultural quarantine regulations are not strictly applied. The result has been the 
importation of varieties and hybrids of unknown origin, which has led to the deterioration of 
many local varieties. 

xii. Difficulties in the registration of new varieties surrounding time (three years to be accepted as a 
new variety) and cost. To a large extent, this prevents the new local varieties from being 
recognized in the local markets. 

10. CONCLUSION AND RECOMMENDATION 

• Vegetable production in the NENA region is an important sector of agriculture. 

• Vegetable seed, especially in protected cultivation, is a major component of agricultural 
production. 

• Seeds arc generally dependent on either local production of low quality seeds or imports of high 
quality hybrid seeds. 

• In the recent past the seed industry in the region has been dependent on governmental 
organizations, which have faced lots of difficulties. 

• Cost involved in the vegetable hybrid seed industry is high with a low internal rate of return for the 
projects. 

• Projects related to seed production in the region are quite limited. 

• The national capacity for seed production is in research and technical institutions. 

• Small vegetable production companies cannot compete inside regional or international markets of 
vegetable seeds. 

• The private sector should be encouraged to participate in vegetable seed production. 

• Joint ventures for seed production is one of the most reasonable strategies for developing seed 
production in the region. 
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Annex 1 - Area of vegetable crops and estimation of seeds inputs in some countries of NENA region 

Egypt Morocco Tunisia Turkc\ Jordan Yemen l.ibya 

Country 

Area Seed Area | Seed Area Seed Area Seed I Area Seed Area Seed Area Seed 

Crop <H*> (Tons ) (Ha) I (Tons) (Ha) (Tons) (Ha) (Tons) (Ha) (Tons) (lla) (Tons) (Ha) (Tons) 



Source of Area: FAO 1 998 (http://w\v\v.t'ao.org) and FAO Yearbook vol. 5 1 , 1997. 

All values under seed quantities arc estimated based on the statistics of cultivated area 





















































































































































An nex 2 - A rea of vegetable crops and estimation of seeds inputs in some countries of NF.NA region 

Country | I’ A E j Kuwait | Syria | Qatar | Lebanon 
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Source of Area: FAO 1998 i http: Www.fiw.org) and FAO Year book vd.51, 1997. 
All values under seed quantities are estimated based on the statistics of cultivated area. 












































































































































Annex 3 - Productivity of some vegetable crops in some countries of IN ENA region 
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Annex 4 - Total production of some vegetable crops in some countries of NENA region 



r 6 


Copyrighted material 




























































































































Annex 5 - Area of vegetable crops under protected cultivation and estimation of seedlings inputs in some countries of NENA region 
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All value under seedling quantities are estimated based on the statistics of cultivated area. 
























































































Annex 6 - Area of vegetable crops and estimation of seeds inputs in some countries of NENA region 
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Annex 7 - Area of vegetable crops and estimation of seeds and seedlings inputs in Egypt from 1991 to 1996 
1 a-Seeds 
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Artichoke (k/g) 23.488.0 2.819.0 22,508.0 788.0 29,920.0 1,272.0 29,036.0 1,452.0 25.296.0 1.353. 

Taro (ton) 7,943.0 3,972.0 7,085,100.0 4,474.0 9,804.0 8,257.0 6,952.0 3,659.0 8,043.0 4,529. 

Egyptian leek ( ton ) 27,577.0 221.0 23,037.0 184.0 46,882.0 422.0 20,706.0 167.0 6,966.0 187.0 
































FORAGE AND PASTURE SEED PRODUCTION AND SUPPLY IN THE NEAR EAST AND 

NORTH AFRICA 10 


Mohammed TAZI 

Chef du t 'entre de Production des Sentences Pastorales, B.P. 79 El Jadida, Maroc 


I. INTRODUCTION 

The Near East and North Africa region (as defined by FAO) includes the following 31 countries: 
Afghanistan, Algeria, Azerbaijan, Bahrain. Cyprus, Djibouti, Egypt, Iran, Iraq, Jordan, Kuwait Kyrgyz 
Republic. Lebanon. Libya, Malta, Mauritania, Morocco. Oman. Pakistan. Palestine, Qatar, Saudi Arabia. 
Somalia, Sudan, Syria. Tajikistan, Tunisia, Turkey, Turkmenistan, United Arab Emirates (UAE) and 
Yemen. 

Climates of the region vary from sub-humid (> 120-day growing period) to quite arid (< 75-Day growing 
period). Most countries have a Mediterranean type climate characterised by a short, mild winter and a hot 
dry' summer separated by a short autumn and spring. The monsoonal Near East region is characterised by a 
hot climate and rainy summers. 

Of the 1.852 million ha total land area. 27.9% is permanent pastures. 6.7% is occupied by forests and 
7.2% is arable land (World Resources Institute, 1994). Only 30% of the arable land is irrigated. This 
shows that agriculture is very dependent on climatic factors. Most of the remaining land surface is classified 
as waste and barren land of which one third is suitable for intensive and reliable livestock production, 
which provides significant feed resources for nomadic and transhumant livestock populations (Sidahmed 
1991) 

The extent to which land is used for permanent pastures, cultivated forage land and rangeland indicates a 
reasonable potential for intensive livestock production. Raising livestock is an important traditional 
activity of nomadic, transhumant, and settled rural communities in the region. Rangelands also constitute a 
source of energy for farming populations, especially during the period of low temperatures. 

Due to a general increase in livestock populations and feed shortages, and in order to combat rangeland 
desertification, several member countries have initiated programmes to increase forage production and to 
improve dry season feed quality and soil stabilisation. These programmes are designed to enrich the plant 
cover by seeding or planting of adapted pastoral species. Such programmes include the introduction of 
fodder species in crop rotations, the improvement of rangeland by seeding with selected grasses and 
legumes and planting adaptable fodder trees and shrubs, and the utilisation of marginal fallow land to 
establish self-regenerating pasture (Tazi, 1995; Zaroug. 1988 ). The success of these operations depends on 
several factors among which one of the key elements is the availability of large enough quantities of good 
quality seeds. 


10 Additional data on forage and pasture seed production in the NEN A region is presented in annexes I -2 
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2. PRESENT ST ATI'S OF FORAGE AND PASTURE SEED PRODUCTION 

2.1 Forage Ccrmplasni Utilisation and Crop Improvement 

The Near East and North Africa region is considered as one of the most important centres of diversity for 
several forage species. Germplasm collection has been undertaken by international scientists and 
institutions since the beginning of the century. During the last decade, national programmes in several 
countries have paid great attention to collecting plant genetic resources, especially for forage crop species. 
In the Maghreb countries, which include Algeria. Libya, Morocco and Tunisia, herbaceous species are the 
most collected (FAO, 1996) plant species. Collecting activities have been mainly conducted by national 
institutions in collaboration with international centres and institutes such as IBPGR (IPGR1), ICARDA 
and institutions from developed countries such as the USA, Great Britain, Canada. France and Australia. 
At ICARDA, 24% of the conserved germplasm is comprised of forage species, of which 66% are from 
West Asia and the North Africa region (Table 1). 

Table 1. Origin of ICARDA collections (December 1992). 


Crop 

Origin of accessions 

WANA 

Other countries 

Total 

Number 

% 

Number 

% 

Number 

Cereals 

32 545 

63.6 

18 609 

36.4 

■31171 

Barley 

9 233 

44.0 

1 1 735 

56.0 


Wild Hordeum 

1 391 

90.3 

149“ 

9.7 

1 540 

Durum Wheat 

12 222 

68.9 


31.2 

17751 

Bread Wheat 

6 665 

93.2 

486 1 

6.8 

7 151 

Other Triticum 

1 248 

87.3 

182 

12.7 

1 430 

Aegilops 

1 786 

77.2 

528 

22.8 

2 314 

Food Legumes 

12 894 



35.2 

19 903 


6 700 



21.1 

8 495 

Wild Cicer 


97.0 

8 

3.0 

271. 

Lentil 

3 988 

55.2 

3 240“ 


7 228 

Wild Lens 

315 


71 

18.4 

386 

Faba Bean 

I 628 

46.2 

1 895 

53.8 

3 523 

Forages 

14 644 

65.7 

7 652 

34.3 

22 296 

Medicago 

5 791 

79.9 

1 460 

20.1 

7 251 

Vicia 

2 247 

48.8 

2 357 

51.2 

4 604 

Pisum 

467 

13.7 

2951 

86.3 

3418 

Lathyrus 

1 180 

83.3 

237 

16.7 

1 417 

Tri folium 

2 741 

95.4 

131 

4.6 

27 872 

Other genera 

2 218 

81.1 

516 


2 734 

Grand Total 

60 083 

64.4 

33 270 

35.7 



Source: FAO 1996 


Forage germplasm from the region has been widely used in breeding programmes around the world. 
Several traits and characters including high yielding, disease and insect resistance and cold or drought 
tolerance serve as the basis of crop improvement in these programmes. A good example is local ecotypes 
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of forages from North Africa that have been used at an international level to produce commercial cultivars 
such as Berber. Ichkhel and Kasba of Dactyl's glome rata, El Golca, Sirocco and Soukra of Phalaris 
aquatica: Djbeniana, Grombalia. Maris Jebel, Maris Kasba and Momag of Festuca arundinacea, Demnat 
and Gabes of Medicago saliva. Rivoli of Medicago tornata. El Gara of Ornithopus compressits and Jebala 
of Ornithopus pinnatus. (FAO, 1996 ). 

In most countries, breeding, evaluation and variety development are implemented through the breeding 
and selection programmes within research institutions and universities. Some private companies have also 
been involved in Morocco, Pakistan Turkey and Jordan. These activities are particularly focused on cash 
crops. The leading breeding programmes in all countries are the National Agricultural Research Centres or 
Institutes. With the collaboration of the CGIAR centres, national breeding programmes within the region 
have made a great effort to improve germplasm collections and to enhance germplasm evaluation and 
utilisation, particularly for cereals, food legumes and sometimes for forage crops. (FAO, 1996). Variety 
development is carried out on alfalfa, berseem clover, oat, vetch, medics, fodder peas and fodder barley 
(Table 2). 


Table 2. Forage and pasture varieties recently developed by some countries in the Near East and North 
Africa 


Species 

Variety 

Country 

Alfalfa 

African, Maopa, Sonora 

Morocco 


5 varieties 

Iran 

Annual medics 

Banya (CPSP00097), Haouzia (CPSP00097), Mettouh 
(CPSP0I48), Jabilia (INDAI), Badrya (V124). Karama 
(V384) 

Morocco 

Oat 

Kana, Taza (320), Tedders (412). Zhiliga (095). Paras 
(Cokfr79-17), Ghali (II 3411), Soualem (Mo 06423), 
Rahma (C7512cpx), Tislit (83 Ab3101), Zahri (72 
Ab3082), Tissir (87wiqrl57-5), Amlal (87 Wi 8202- 
03), Nasr (88 M 1420) 

Morocco 


Mulga 

Algeria 

Bcrsecm clover 

Sakka 3, Giza 6. Giza 10 

Egypt 

Sudan grass 

S-S Grass Hybrid 102, 402, 103, 407 

Egypt 

Fodder millet 

S- 17 Hybrid 

Egypt 

Fodder barley 

Lysi, Sanokrithi 94 

Cyprus 

Fodder peas 

Alfia5 (F305), Alfial7 (F317), Alfia21 (F321) 

Morocco 

Vetch 

Ghazza (6194), Guichl (6242), Hallaba (6238), Nawal 
(6235), Nora (6 1 94), Salholtma (1812), Hesba 
(Acc573), Marhaba (Acc577), Yamama (Acc7o9) 

Morocco 


Achilieas 

Cyprus 
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2.2 Forage and Pasture Seed Production and Supply 


The area cultivated with forage crops varies from one country to the other. The most important forage 
crops produced in the region are alfalfa, bcrseem clover, barley and sorghum under irrigation and oat, 
vetch, barley, ray-grass, fodder peas, sainfoin, annual medic, clover and Hedysarum in the ratnfed zones. 
For rangeland improvement, species used include perennial grasses (Dactyl is. Fcstuca. Agropyron, etc.), 
annual medics, clovers and fodder shrubs (Acacia, Atriplex. etc.). 

In general, the assessment of forage and pasture seed needs is very difficult due to the fluctuation of the 
amount of informal seed used by farmers and to the lack of precise information related to the subject. 
Table 3 shows the areas that are cultivated with forage crops, the seed requirements, seed production, and 
seed importation for some countries. 

The seed production in the region is highly dependent on the amount and distribution of rains within the 
year. Therefore, in each country, seed needs are covered either through national production or through 
importation. In general, seed import constitutes a solution for deficits in forage and pasture seeds, 
particularly during dry years. 

Although, most countries have developed facilities for variety improvement and testing, research on 
forage species are still limited. Because the majority of farmers are saving their own seed or exchanging it 
with other farmers in the community, large areas are still cultivated with traditional varieties. These 
practices are due to the fact that cultivated forage crop seeds are considered a by-product and that the 
informal sector is still playing a leading role in seed exchange. 


Table 3. Forage areas, seed requirements and seed production in some countries from the Near East 
and North Africa. 




Seed 

Kequirem 

ents 

(tons) 

Formal Seed 
Production 
(tons) 

Seed 

Imports 

(tons) 

Period 

Data Source 


14 000 


202 

48 

1994-1995 

Xenophontos, E. 1997 
FAO, 1996 

Morocco 

395 000 

27 661 

1 300 


1990-1994 

Tahiri, A., M. Bouchrifa, 
M., Tazi. and A. Lahlou. 
1997 

Tunisia 

281 909 

26 175 


5054 

1992-96 

Chouki, S. 1997 

Sudan 

“ 

- 

“ 

227 

1990-91 

Yousef, O..A., F. and M., 
H., Ah. 1994 

Iran 



1 500 


1995 

Anonymous. 1995 


220 000 



2162 

1986 

Al-Braheem, S„ M. 1989 


549 000 

40 000 

1 749 

305 

1995 

Balikcioglu, T.T. 1996 


79 568 

2049 



1996 

Al-Tashi, K... M„ H. 1996 


186 


Copyrighted material 




















It should be emphasised that only a few countries such as Morocco, Saudi Arabia and to some extent 
Tunisia, Syria, and Jordan, have initiated range seed production. This is undertaken by public institutions 
such as Livestock and Forestry Departments; seeds are produced cither at specialised centres or collected 
from protected areas. However, the quantities produced by each country do not exceed 50 tons/year (Tazi 
1995). 

Forage seed supply in the Near East and North Africa is generally provided through two mam channels, 
which include the formal seed sector (controlled local production and imports) and own-saved seed. 
Formal seed production and distribution is earned out for the most part by the public sector, but private 
companies are also involved especially in Turkey, Jordan. Morocco. Tunisia. Lebanon and Pakistan. 
However, these private companies are mainly active in marketing imported seeds of some selected forage 
crops (alfalfa, sorghum). The certified seed procurement and distribution programme is based on local 
production, imports and available stocks. Examples of seed distribution systems from the region are 
described below. 

In Cyprus, the marketing of forage seed is carried out by the Seed Production Centre (SPC) through 
Village Cooperative Credit Societies (VCCS), which provide fanners with the necessary credit for seed 
purchases. Seed marketing and distribution of forage seed follow a specific procedure. Before each 
growing season, a catalogue of available seeds is sent by the SPC to all VCCS to assess farmer’s seed 
requirements. Certain forage seeds are sold directly from the centre or through the district agricultural 
offices to interested farmers or seed dealers (Xenophontos, 1 997). 

In Iran, the mam marketing and distribution agency is the Agricultural Support Services Company in 
Teheran. 

In Morocco, forage seed marketing and distribution is carried out by the National Society for Seed 
Commercialisation (SONACOS). Some pasture seeds are also distributed to the range projects by the 
Pastoral Seed Production Centre (CPSP at El Jadida) (Tazi, 1997). 

In Syria, forage seed is marketed through the General Organisation for Livestock, which has branches 
throughout the country (Madaratti and Sayed, 1995). 

In Tunisia, since the demand for forage seed is low and highly concentrated, users buy directly from the 
seed enterprises. The main public enterprise dealing with forage seeds is GRAFOUPAST (Chouki, 1997). 

In Turkey, forage seed produced by the public sector is marketed either directly by the producers or by 
agricultural credit co-operatives. The private sector markets their produce through agents. In 1995, 50% of 
fodder seed was distributed by the private sector (Balikcioglu, 1996) 

In Yemen, seed distribution is carried out by the National Seed Company through its seed centres as well 
as through agricultural offices and extension agencies. However, farmer's own seed and farmer to farmer 
diffusion continue to play an important role ( Al-Tashi, 1996) 

2.3 Variety Release Seed Legislation and Seed Quality Control 

Most countries have enacted measures such as quarantine and seed certification legislation to control plant 
material importation and exportation. Seed legislation is presented in two forms: seed laws or legislative 
acts and seed regulations or ministerial decrees. On the other hand, to this point, none of the countries 
from the region have established variety protection or plant breeder's rights. However, due to the 
importance of variety protection on variety development and in order to motivate the private sector to 
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invest in seed production, several countries such as Morocco, Tunisia, and Turkey are developing laws to 
became members of UPOV (State of the world, 1995). 

In general, variety release procedures in (he region are mainly based on distinctness, uniformity and 
stability of the new variety and, in some countries, on suitability for commercial production. The new 
variety has to be tested for at least two to three growing seasons at different locations before being 
released. 

In Cyprus, existing seed laws do not include regulations for variety release and registration. The release of 
new varieties is decided by a Seed Committee within the Department of Agriculture. Cyprus has also 
joined the Herbage and Vegetable Seed Certification Schemes of OECD. The seed production branch of 
the Agronomy Section of the Department of Agriculture is responsible for seed certification. All seed 
testing is conducted at the SPC laboratory according to the ISTA rules (Xenophontos, 1997) 

In Egypt, the law No. 53 of 1966 regulates production and distribution of all field crops. The Central 
Administration for Seed Testing and Certification is in charge of seed law enforcement. All seeds arc 
subject to inspection during marketing and distribution whether certified or not. Three main seed testing 
stations at Giza, Tanta and Minia perform laboratory analysis in accordance with ISTA Rules (Abd El- 
Wanis, 1995). 

In Iran, the Seed and Plant Improvement Institute is responsible for variety evaluation, registration and 
introduction. There is an Official Release Committee composed of heads of research institutes. There is a 
seed law in preparation, but there is no seed law currently being used. The responsible organisation for 
seed quality control is the Seed Production and Control Division of the Seed and Plant Improvement 
Institute in Karaj. ISTA rules are followed for seed testing (Anonymous, 1995) 

In Lebanon, seed quality control is shared by various public institutions including the Agricultural 
Research Institute (ARI), the Ministry of Agriculture (MOA) and the Office of Cereals and Sugar Beets 
(OCBS). Seed testing facilities are available at ARI and the American University of Beirut. Seed analyses 
are conducted following official procedures. At present, there is no work conducted on forage crops (Abi 
Antoun, 1997). 

In Libya, no national authority is responsible for the planning and production of seed. In addition, there 
lacks a certification agency and seed testing laboratory (Zentani, A. 1995) 

In Morocco, new varieties are registered by decree by the Ministry of Agriculture and Rural Development 
and Fisheries on the proposal of the National Committee for Seed and Planting Materials Selection. The 
official institution in charge of variety release and registration in the Official Catalogue and seed quality 
control and certification is The Seed and Planting Materials Monitoring Service within the Direction of 
Plant Protection (DPVCTRF/SCSP). Laboratory checks on seed quality are conform to ISTA rules, and 
technical regulations governing control and certification are in accordance with OECD rules (Tourkmani, 
1994). 

In Sudan, the Technical Committee for Crop Variety Release is formulated by a ministerial decree in 
accordance with the Sudan Seed Law of 1990 and composed of research scientists, seed specialists, crop 
producers and agricultural administrators. The National Seed Administration (NSA) within the Ministry of 
Agriculture is responsible for maintaining and multiplying newly released varieties as well as 
implementing seed certification programmes (Yousef and Ali, 1994) 

In Syria, variety testing is conducted by the Directorate of Agriculture and Scientific Research (DASR) or 
through joint activities with ACSAD and ICARDA. Locally developed or introduced varieties are tested in 


188 


Copyrighted material 


yield and verification trials and compared with well-adapted commercial varieties in different agro- 
ecological zones. If a variety shows better value for cultivation and use, the National Release Committee 
advise the Ministry of Agriculture and Agrarian Reform (MAAR) to release it. After the official release of 
a variety, the research programs provide the breeder seed to the General Organisation for Seed 
Multiplication (GOSM) to start initial seed multiplication. The GOSM is responsible for field inspection 
and seed quality control (Madaratti and Sayed, 1995). 

In Tunisia, the seed sector is regulated by legislation enacted in 1976. The law has established a 
framework for the organisation and control of seed and planting material production and marketing. Seed 
of all newly released varieties is only authorised for marketing after it has been tested and included in the 
official catalogue. Since there is no specialised agency, variety evaluation is currently handled by breeders 
from the Agricultural Research Institute (INRAT). The seed legislation applies the basic philosophy of 
truth-in-labellmg, which is generally enforced by inspection and testing. All seed control analyses are 
performed according to the ISTA rules. At present, few work is conducted on forage crops (Bouziri, 1997) 

In Turkey, seed sector activities and seed quality control arc carried out within the framework of Law No 
308 and associated regulations enforced in 1963 concerning registration, control and seed certification. 
Variety development is carried out on alfalfa, sainfoin and vetch. The Seed Registration and Certification 
Centre (SRCC) is responsible for variety trial (VCU) and DUS tests. It is also responsible for field 
inspection of seed for export. The Control and Plant Protection Units of the Provincial Directorates of 
Agriculture are responsible for field inspections in the country. 

In Yemen, the Agricultural Research and Extension Authority (AREA) is the main institution responsible 
for variety development and testing. Newly developed varieties are submitted to the Variety Release 
Committee for evaluation, release and approval. In both the northern and the southern govemorates the 
existing seed quality control is internal. There is no external seed quality control activity, and no seed laws 
and regulations to support seed certification (Al-Tashi. 1996) 


3. CONSTRAINTS TO FORAGE AND PASTURE SEED PRODUCTION 

The forage and pastoral seed sector is faced with several constraints, which can be divided in two 
categories: 

• Specific constraints to the seed sector. 

• Inherent constraints to the development of range improvement activities. 

3.1 Seed Sector Constraints 

The development of the production of forage and pastoral seeds faces a certain number of limiting factors 
and technical difficulties that are summarised below: 

3.1.1 Lack of adapted species and varieties 

Introduced forage and pasture species and varieties in the region have appeared, on many occasions, to not 
be adapted to the local environment. Several countries are lacking organised programmes for breeding and 
releasing forage varieties. Even in countries where some forage crop improvement programmes have been 
undertaken, initial seed multiplication remains one of the bottlenecks for improved variety development 
(Tazi, 1995). Furthermore, breeding objectives do not usually correspond with the needs of farmers. 
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3.1.2 Constraints to the evaluation of seed requirement 

Forage seed supply is impaired by the lack of a realistic seed demand forecast system and late distribution. 
In fact, seed production in the region is highly dependent on the amount and the distribution of rains 
within the year. Therefore, seed requirements fluctuate from year to year. In addition, the use of farmer’s 
own seed and farmer-to-farmer exchange reduces the actual demand of certified seed. 

3.1.3 Absence of legislation for pasture seed 

Up until now, in many countries no certification legislation has been instituted for forage and pasture 
species. This hinders the development of varieties for these species. Even in countries with seed laws, the 
certification rules that have been established are sometimes constraining anddo not take into account the 
means and techniques used by farmers. 

3.1.4 Research deficiency 

Despite efforts by different researchers and scientists during the last years in the fields of forage crops in 
general and range improvement in particular, research in the area of forage and pastoral seed production is 
almost lacking in the region. Furthermore, due to insufficient funds allocated to research and the limited 
number of specialists working in this area the development of the seed sector as a whole in the region is 
constrained. 

3.1.5 Lack of farmer’s interest and private sector involvement 

The seed production of pasture and range species by farmers and private companies is non-existent. A lack 
of farmer’s interest is observed even for the certified seed production of other forage species for which the 
demand is important. This can be explained by the fact that prices that are paid to forage seed producers 
are not competitive compared to some other remunerative crops. Moreover, it is necessary to underline the 
lack of specific equipment for seed production and the lack of efficiency of technical support of these 
farmers, which translates into low yield levels. 

3.1.6 Inefficiency of extension and promotion 

Extension efforts currently deployed by some countries in the region for the promotion of forage and 
pastoral crops remains insufficient. Due to financial constraints and lack of incentives to motivate 
extension agents, extension services are almost ineffective, which is illustrated by the limited adoption of 
improved varieties by farmers. Extension efforts in the field of seed production in general have to be 
improved to help farmers master production techniques. A weakness in the seed marketing system in 
general is the lack of extension efforts by seed companies and co-operativcs to increase seed sales. 

3.2 Problems and Inherent Constraints to Range Improvement Activities 

Demographic pressures occurring in different countries in the region has caused an increase tn demand for 
agricultural and livestock products. This has pushed farmers to overexploit pastoral resources and has led 
to overgrazing, causing productive rangelands to convert into marginal croplands. These effects have 
become further aggravated by: 

• an absence of private investment in range equipment and the management sector; 

• recurrent drought in the region; 

• maladjustment of legislation to the range management activities; 

• weakness and/or lack of forage reserves for feed shortages and drought periods; 
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• insufficiency of technical support to livestock holders in the pastoral regions; and 

• insufficiency of research in range management fields. 

These constraints have a direct or indirect effect on the development of pastoral seed demand. Although 
rangeland seeding practices have given positive results in some countries, their use has remained very' 
limited. This low rate of realisation can be explained by: 

• inadequate funding by the government for seeding activities; 

• insufficiency of funds allocated to the rangeland rehabilitation programmes; and 

• insufficiency of extension activities concerning rangeland improvement. 

4. ACTIONS TO PROMOTE FORAGE SEED SUPPLY AND DEVELOPMENT 

The scope of the formal forage seed supply is limited in the Near East and North Africa, where only 
around 10 to 15% of seed requirements are covered by the formal seed sector. Retention of seed from 
farmers harvests and farmer to farmer seed exchanges are still the most common sources of forage seed in 
all countries of the region. These practices have reduced considerably the use of certified seeds. 
Furthermore, they make it difficult to assess the seed needs in the region. In order to overcome some of 
the constraints stated above, the following actions should be taken. 

4.1 At the Technical, Institutional and Policy Level 

Elaboration of national strategies and plans for the development of forage and pasture seeds . Efforts 
should be made to promote use of forage and pasture crops within the local farming systems. 

Promotion of private sector involvement in forage and pasture seed production. Establish legislation that 
creates a favourable environment for the development of the private sector. It should be noted that private 
companies are becoming increasingly involved in plant breeding and seed production in some countries, 
but their involvement is still restricted to a limited number of major crops. Private seed companies can 
contribute to strengthening national capacities for seed supply (Rihm, 1989) by: 

(i) investing in variety research development; 

(ii) assisting in establishing modem seed multiplication systems through the selection and training of 
farmers; 

(iii) assisting in establishing quality control procedures; 

(iv) assisting in securing optimum seed storage; and 

(v) transferring new technologies. 

Intensifying research in the seed production area, especially forage and pasture crop seed . The following 
actions should be undertaken to promote forage and pasture seed utilisation: 

(i) promote the livestock industry (milk and meet); 

(ii) enhance seed production techniques for forage crops 

(iii) by the adaptation of appropriate seeding techniques in different ecological conditions, eliminate some 
constraints that hinder the extension of rangeland improvement in semi-arid and arid zones; 

(iv) collect and evaluate plant genetic resources of the main forage and pastoral native species and 
promote their conservation in genebanks for ulterior utilisation; 

(v) study the pastoral potentialities of local drought resistant species and their conservation in situ for 
future use in the development of marginal zones; and 

(vi) develop an adapted technology to pastoral seed production. 
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Pastoral research in the long-term should be involved in seed selection and variety adaptation (from 
promising ecotypes and foreign variety introductions) to improve the utilisation of plant genetic resources. 

Co-ordination of research, extension and seed production . Considering the limitation of human and 
financial resources, it is essential to co-ordinate efforts with seed production organisms and centres and 
different research institutions in order to: 

(i) promote local production in the existing seed multiplication centres, of foundation seeds of forage 
and pasture species; 

( ii) increase the rate of adoption by farmers of improved forage and pasture varieties; 

(iii) achieve research results during a reasonable period of time. 

(iv) assist farmers to master production techniques and other issues related to forage crop production; and 

(v) contribute efficiently through the exchange of expertise and information to the development of range 
improvement techniques and seed production in the Near East and North Africa. 

Developing on-farm participatory research . A large baseline study leading at farmers' perceptions of their 
needs for forage/pasture varieties and seeds is essential to better develop the seed sector. In order to gather 
farmer's perception data, it is necessary to train local extension agents and research scientists in 
participatory methods. Methodologies for gathering farmer perception data should include focus groups, 
case studies, group interviews, open interviews and structured surveys, and direct observation. Generally, 
this type of study also requires a preliminary analysis of socio-economic data. A handbook about 
participatory tools related to seed production techniques, species, commercialisation, and legislation 
should be developed. 

Promoting integration of the formal and informal seed systems . This is a prerequisite to the preservation of 
landraces and traditional varieties and conservation of plant genetic resources, which must be promoted by 
the formal seed sector. The role of NGOs in implementing projects that support on-farm seed production 
should not be neglected, and efforts should be made to strengthen these activities. 

Establishing seed legislation and regulations . One of the constraints to certified seed production of forage 
and pasture species in most countries in the region is the absence of technical rules for these species. It 
would be useful to set-up rules for at least species being multiplied in a given country, these rules have to 
be adapted to farmer's conditions relating to standards for multiplication, number of generations, and 
production techniques. 

Encouragement of training . The success of steps leading to the development of local seed production can 
not be assured without the specialised training of technical personnel. Such training is currently limited in 
the region. Nevertheless, the intensification of short training programmes in seed production and seed 
technology could be undertaken at the local and regional level. Emphasis should be also given to on-job 
training of farmers and extension agents. 

Reinforcing rangeland development actions . All rangeland development actions will have positive effects 
on pastoral seed utilisation. Among these actions, we can stress the following: 

• reinforce and expand, where it is feasible, range improvement practices such as seeding and planting 
to revegetate selected rangelands; 

• promote farmers awareness in low rainfall zones to redirect their production systems to integrate 
forage crops with livestock breeding; 

• encourage livestock holders to plant fodder shrubs on converted cultivated lands that had originally 
been rangeland, particularly in North Africa. 
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4.2 At the Regional Level 


Strengthening of the existing networks dealing with forage an d pasture seed production in the region. The 
exchange of plant materials, expertise and information linked to research on forage and pasture species 
should be promoted. Activities of these networks should be assisted by international organisations and by 
the "Centres of Excellence" in the WANA countries to develop and manage forage and pasture seed 
production databases in the region. 

Reinforcement of activities of the international centres and institutions (FAQ, IPGRI. 1CARDA . 
CIHEAM, etc.) in the region . The following are some of the areas where assistance is to be considered: 

• training in forage and pasture seed production; 

• reinforcing collaborative research within the region; 

• providing consultants for example to improve and standardise seed legislation; 

• developing projects addressing weaknesses in the forage and pasture seed supply system; 

• supporting/reinforcing networks dealing with forage and pasture seed production in the region. 


5. CONCLUSION 

Forage and pasture seed production in the region is less developed compared to other crops. This is 
probably due to the fact that forage seeds are considered by all stakeholders and mainly by farmers as a 
by-product to forage production. As a result, most seeds are produced and distributed through the informal 
sector. Governments should recognise the importance of this sector in the preparation of their seed 
strategies and plans. Privatisation of the forage seed sector should be carefully analysed and policy makers 
should take into consideration the fact that private companies will not easily invest in a sector where the 
demands are low and uncertain. International institutions should fulfil their role by assisting countries 
from the region in the development of the seed sector through technical and financial assistance and by 
stimulating the reinforcement of regional collaboration. 
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Annex 1. Natural Resources for agriculture in the Near East and North Africa. 


Country 

Total Land 
Area (1000 
ha) 

Arabic 
Land as % 
of Total 
Land 

Permanent 
Pastures 
as % of 
Total Land 

Forest 
as % of 
Total Land 

Other Land 
as % of 
Total Land 

Irrigated 
Land as % 
of Arable 
Land 

Algeria 

238 174 

3,21 

13,03 

1,71 

82,05 

5,07 

Cyprus 

924 

16,88 

0,54 

13,31 

69,26 

23,08 

Egypt 

99 545 

2,63 

0,00 

0,03 

97,34 

100,00 

Jordan 

8 893 

4,48 

8,89 

0,79 

85,84 

16,00 

Lebanon 

1 023 

29,42 

0,98 

7,82 

61,78 

28,10 

Libya 

175 954 

1,22 

7,56 

0,39 

90,82 

12,31 

Djibouti 

2318 

0,00 

8,63 

0,26 

91,11 

- 

Mauritania 

102 522 

0,20 

38,28 

4,32 

57,20 

5,85 

Morocco 

71 230 

13,51 

37,76 

12,64 

36,30 

13,25 

Palestine 

618 

37,54 

24,27 

4,85 

33,33 

9,48 

Syria 

18 392 

30,58 

42,14 

3,94 

23,31 

12,44 

Tunisia 

15 536 

31,33 

23,72 

4,19 

40,76 

4,76 

Sudan 

237 600 

5,43 

46,30 

18,87 

29,40 

15.00 

Somalia 

62 734 

1,66 

68,54 

14,44 

15,36 

11,00 

Kyrgyz Republic 

19 130 

7,32 

45,22 



10,00 

Azerbaijan 

8610 

18,58 

25,55 



37,00 

Tajikistan 

14 270 

5,61 

23,23 



17,00 

Turkmenistan 

48 810 

2,46 

68.55 



3,00 

Afghanistan 

65 209 

12,35 

46,01 

2,91 

38,73 

34,27 

Bahrain 

68 

2,94 

5,88 

0,00 

91,18 

50,00 

Iran 

163 600 

9.20 

26,89 

11,01 

52,89 

38,21 

Iraq 

43 737 

12,46 

9,15 

4,31 

74,08 

46,79 

Kuwait 

1 782 

0,28 

7,63 

0,11 

91,98 

40,00 

Oman 

21 246 

0,28 

4,71 

0,00 

95,01 

95,08 

Pakistan 

77 080 

27,38 

6.49 

4,45 

61,69 

80,42 

Qatar 

11 

0,55 

4,55 

0,00 

94,91 

0,00 

Saudi Arabia 

214 969 

1,10 

39,54 

0,56 

58,80 

39,58 

Turkey 

76 963 

36,06 

11,09 

26,25 

26,60 

8,67 

United Arab 
Emirates 

8 360 

0,47 

2,39 

0,04 

97,11 

12,82 

Yemen 

52 797 

3,04 

30.43 

7,69 

58,85 

19,38 

Total 

1 852 105 

7,25 

27.95 

6,72 

56,08 

30,05 


Source: World Resources Institute 1 994 
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Annex 2 . Seed legislation and Stage of development of seed sector in the Near East and North Africa. 


Country 

Variety 

release 

Seed Law 

Seed quality 
control 

Seed 

Distribution 

Formal 
Forage seed 
production 

Algeria 

Yes 

Yes 

Yes 

Yes 

Yes 

Cyprus 

Yes 

Yes 

Yes 

Yes 

Yes 

Egypt 

Yes 

Yes 

Yes 

Yes 

Yes 

Jordan 

Yes 

Yes 

Yes 

Yes 

Yes 

Lebanon 

Yes 

Yes 

Yes 

Yes 

No 

Libya 

Yes 

No 

No 

Yes 

No 

Djibouti 

NA 

NA 

NA 

NA 

NA 

Mauritania 

Yes 

No 

Yes 

Yes 

No 

Morocco 

Yes 

Yes 

Yes 

Yes 

Yes 

Palestine 

NA 

NA 

NA 

NA 

NA 

Syria 

Yes 

No 

Yes 

Yes 

Yes 

Tunisia 

Yes 

Yes 

Yes 

Yes 

No 

Sudan 

Yes 

Yes 

Yes 

Yes 

Yes 

Somalia 

NA 

NA 

NA 

NA 

NA 

Afghanistan 

Yes 

No 

Yes 

Yes 

Yes 

Kyrgyz Rep. 

NA 

NA 

NA 

NA 

NA 

Azerbaijan 

NA 

NA 

NA 

NA 

NA 

Tajikistan 

NA 

NA 

NA 

NA 

NA 

Turkmenistan 

NA 

NA 

NA 

NA 

NA 

Bahrain 

NA 

NA 

NA 

NA 

NA 

Iran 

Yes 

No 

Yes 

Yes 

Yes 

Iraq 

Yes 

Yes 

Yes 

NA 

NA 

Kuwait 

No 

No 

Yes 

Yes 

No 

Oman 

Yes 

No 

NA 

NA 

No 

Pakistan 

Yes 

Yes 

Yes 

Yes 

NA 

Qatar 

Yes 

No 

No 

No 

No 

Saudi Arabia 

Yes 

Yes 

Yes 

Yes 

Yes 

Turkey 

Yes 

Yes 

Yes 

Yes 

Yes 

United Arab 
Emirates 

No 

No 

NA 

NA 

No 

Yemen 

Yes 

No 

Yes 

Yes 

No 
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THE OECD SCHEMES 


OECD SCHEMES FOR THE VARIETAL CERTIFICATION OF SEED MOVING IN 
INTERNATIONAL TRADE 


Bertrand Dagallier 
Administrator, 

Agricultural Codes and Schemes at the OECD. Paris 


What is OECD? 

The Organisation for Economic Co-operation and Development (OECD) is an intergovernmental 
forum composed of 29 market economy member countries from four continents (Europe. America, 
Asia and Oceania). OECD specialises in all sectors of economic activity, and its mandate is to allow 
governments to study and formulate the best policies. It provides various views on current topics, from 
unbinding policy advice to formal recommendations and binding decisions. Some of its activities are 
open to non-member countries, which is the case of seed trade regulations and more precisely the 
OECD Seed Schemes. 

W'hat arc the OECD Seed Schemes? 

The OECD Seed Schemes are recognised world-wide for the varietal certification of seed moving in 
international trade. Their establishment (initiated in 1958) resulted from the combination of a 
fast-growing seed trade, the regulatory tradition of European countries, the development of off-season 
production, the seed breeding potential of large exporting countries and the support of private industry. 

By the end of 1999, 48 countries will be participating in the OECD Seed Schemes (29 from Europe, 
7 from North and South America, 6 from Africa, 4 from Asia and 2 from Oceania). Participating 
countries from the Near East, North Africa and around the Mediterranean Sea are: Egypt (which 
joined last year), Israel, Iran, Cyprus, Turkey, Greece. Croatia, Slovenia, Italy, France. Spain, 
Morocco and Tunisia. 

There are six Seed Schemes - adherence is voluntary for all schemes. Membership varies according to 
each scheme: 


Herbage and OH Seed 
Cereals 

Maize and Sorghum 
Beet 

Vegetables 


(46 countries) 
(44 countries) 
(35 countries) 
(29 countries) 
(22 countries) 


Subterranean Clover and Similar Species (4 countries) 


Scope and requirements of the OECD Seed Schemes 

OECD Seed Schemes are designed to encourage the use of seed of consistently high quality in 
participating countries. The Schemes authorise the use of labels and certificates for seed produced and 
processed for international trade according to agreed principles. The OECD certification is applied to 
cultivars satisfying DUS tests (Distinction, Uniformity and Stability) and the Schemes aim to ensure 
varietal identity and purity' through seed multiplication, processing and labelling. 

A consequential benefit of the Schemes is the removal of technical trade barriers for the OECD 
certified seed, which is recognised as “quality-guaranteed” seed. In 1997/98, more than 350 000 
tonnes of seed were OECD-certified, traded and used by farmers. 
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The Animal List of Cullivars eligible for OECD certification includes cultivars which are officially 
recognised as distinct and having an acceptable value in at least one country. It contains most 
internationally traded cultivars. which have grown steadily in the past twenty years to reach about 
20 000 cultivars in last year’s issue. This list is now available on the Internet (free access) at 
http:Avww.oecd.org/agr/code/index.htm. 

Trueness to type: Through the OECD Seed Schemes, participating countries agree on common 
requirements and methods of maintaining the variety characteristics throughout the seed multiplication 
process, especially w hen seed is multiplied abroad. 

Minimum standards: Participating countries recognise that seed lots must satisfy minimum levels for 
varietal identity' and purity to be preserved. These requirements are achieved by using previous 
cropping conditions such as isolation distances and through field inspections and plot control as 
appropriate. Chemotaxonomic tests are also used. 

Seed categories '- The following categories of seed are recognised in the Schemes and each corresponds 
to a well-specified generation number and associated technical conditions. They include pre-basic 
seed, basic seed, and certified seed. This nomenclature follows those used traditionally in Europe, 
North America and elsewhere. 

Samples : OECD Certification uses ISTA (or, if necessary, similar) sampling and testing methods. It 
has also incorporated lSTA’s lot size limits in its rules. 

How does the system operate? 

The government of each country participating in the OECD Schemes designates a National Authority 
to implement the Schemes. The operation and progress of the Scheme is reviewed at an annual 
meeting of representatives of designated authorities held alternatively in Pans and in a country 
participating in the Schemes (c.g. South Africa in 1998, Germany in 2000, Bolivia in 2002). Proposals 
for new rules or adaptation of the existing rules to current needs are made regularly, and in addition, 
these meetings foster the sharing of information and experiences. 

international organisations and governments representing industry and fanners participate as observers 
in the OECD meetings. FAO is actively represented by its Seed Service (AGPS). UPOV, ISTA and 
I IS ASSINS1T. collaborate with the OECD. The European Commission has a recognised status in 
OECD since the current 1 5 EU Member States are members of the Organisation. 

Among the technical issues recently discussed, the following should be mentioned: separation of the 
“Herbage and Oilseed Scheme" into two different Schemes; previous cropping requirements for some 
species; identity and purity standards for oil seed hybrids derived from new breeding methods; 
agreements for seed multiplication abroad: weeds and rejection of seed crops; varietal mixtures of 
herbage seed; percentage of mandatory post control of the OECD certified seed; non-final certification 
of unprocessed seed moving in international trade; the relevance of genetic modifications for 
certification: the relevance of certification of ecotypes or landraces; identity preservation of the 
harvested grain: and whole bag labelling. 

When a country joins the OECD Seed Schemes, there is no obligation to subject all domestic seed 
production adhere to the OECD requirements. The Schemes are often only applied to seed, which will 
be exported. The first objective of the OECD Seed Schemes is to facilitate the international trade of 
seed by providing an official and recognised method for certification. The Seed Schemes, which may 
be part of advisory and extension services, or export promoting policies, have proven to be useful in 
enhancing the use of clear and reliable methods in the production of seed and also benefiting the 
internal markets. They enhance national competitiveness and may be seen as a public service provided 
to firms, particularly smaller. 
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How do stales and companies interact? 

The success of the Schemes depends upon close and continuous co-operation between the institutions, 
which maintain the variety, seed producers, traders and the designated authorities in participating, 
countries. Particularly when seed multiplication takes place outside the country of registration of a 
cultivar and the Designated Authority has permitted such a commercial multiplication, the institutions 
maintaining the variety should be consulted and close contact established between the designated 
authorities in the countries concerned. 

Private companies can do as well as governments in establishing and maintaining the distinctness, 
uniformity and stability of their cultivars, not only domestically but also across borders. However, 
companies follow their own objectives, perform within constraints of each market and compete 
through differing levels of standards and information. Therefore, there remains a need for minimum 
criteria to be commonly defined, endorsed and enforced. The OECD Schemes provide a legal system 
to control minimum standards at the international level. Its contribution to monitoring the identity and 
purity of seed brings additional benefits to seed producers. 

Recent work has focused on a voluntary experiment pertaining to the so-called "accreditation" of field 
inspection. This allowed limited and conditional recognition of field inspection by company staff of 
some certified-seed crops. This experimental departure from the rules was agreed in the wake of the 
1989 EC experiment. Thirteen countries (out of 48) have participated in the OECD experiment with no 
adverse results. Accreditation tends to be associated with the spreading of quality assurance systems. 
The 1 999 Annual Meeting of the Designated Authorities agreed on the extension of the experiment to 
other aspects of seed certification such as sampling, laboratory testing, and labelling. The procedure 
will be defined in conjunction with ISTA and FIS. 

The future environment of the Seed Schemes 

The OECD Seed Schemes must respond to the increasing demand for membership from new 
countries. Starting with 17 countries in 1958, the number of participants has reached 48 (including the 
recent admission of Brazil and Lithuania proposed during the 1999 Annual Meeting, which should 
become effective by the end of the year). Other official applications are currently in progress and a 
fairly large number of countries —including countries in the Near East and North Africa have shown 
interest and may wish to join in the near future. 

As more countries enter international markets, the growth of the OECD Seed Schemes is inevitable. In 
addition, seed "consumers" are becoming more sophisticated, they demand greater certainty and safety 
in what they buy. At the same time, careful management of public resources and funds must be a 
constant feature of the OECD Schemes to ensure that regulation/quality control costs remain low'. 

The present co-operation among countries and international organisations working in seed is viewed 
as a response to the developing concern for a market-responsive regulatory approach to seed trade. 
The up coming 1999 World Seed Conference, to be co-sponsored by ISTA, FIS/ASSINSEL, OECD 
and UPOV, could be a landmark step towards a new regulatory balance to seed movement and trade 
among countries. 

Each country confronted with different legal settings, institutional balances and market relations, must 
devise its own approach. At the same time, the multiplicity of approaches must remain consistent 
among countries entering the world trade market as importers or exporters. Therefore, participation in 
an international organisation yields benefits. The operating cost of such an international organisation is 
reduced when more countries participate. 

The OECD is open to developing already promising contacts with the Near East and North Africa 
region and welcomes new participating countries to contribute to international seed trade development. 
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Number of cultivars eligible for certification (ail data approximate) 


Cultivars 

1974 

1984 

1994 

1997 

Legumes 

400 (33 spp) 

900 (42 spp) 

2 500 (54 spp) 

3 025 (54 spp) 

Gramineae 

700 (61 spp) 

1 399 (72 spp) 

2 000(81 spp) 

2 400(81 spp) 

Cruciferae 

250 

360 

S60 

690 

Other Herbage and 

- 

210 (7 spp) 

1 340 (9 spp) 

1 895 (10 spp) 

Oil Seed 





Cereals 

900 

1 550 

2 575 

3 355 

Sugar beet 

210 

360 

680 

1 085 

Fodder beet 

150 

140 

130 


Subterranean clover 


20 

50 

52 

Maize 


1 275 

3 400 

4 976 

Sorghum 



440 

580 

TOTAL. 

2 645 

6 175 

13 675 

18 050 


Number of Countries participating in 
the OECD Seed Schemes (1958-1999) 



ContactOECD 2, rue Andre Pascal 75775 Paris Cedes 1 6 - France 

Mr DEBOIS Jean-Marie - Principal Administrator. Agricultural Codes and Schemes 

Tel: +33.1.45.24.95 48 Fax: +33.1.45.24.95.16 Email: ican-mane.deboisigioccd.ota Mr. DAGALLIER Bertrand - Administrator. 
Agricultural Codes and Schemes 

Tel: +33 1 45.24. 1 8.78 or 95 48 Fax: +33.1 45.24.78.34 Email: bertrand dagallietgioecd.orB 
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COUNTRIES PARTICIPATING IN THE OECD SEED SCHEMES - 1999 
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URUGUAY 

ZIMBABWE 


Appendix 1 


LIST OF PARTICIPANTS 


CYPRUS 

CIIIMONIDOU Dora 

Agricultural Research Officer 

P.O. Box 22016 

Nicosia - Cyprus 

Tel.: 00 357-2-305101 

Fax: 00 357-2-366770 

e-mail: flowers(«jarinet.ari .gov.cy 

EVANGELID1S Andreas 
Agriculturist 
Sales Manager 
Shokiouroglou co. Ltd. 

Xylophagou 

GAVRIEL Ioannis 
Virologist. Agricultural Officer 
Department of Agriculture 
Nicosia - Cyprus 
Tel.: 00 357-2-301827 
Fax: 00 357-2-741425 

GREGORIOU Costas 

Head of Horticultural Section. Senior Agr. Res. 
Officer 

Agricultural Research Institute 

P.O. Box 22016 

Nicosia - Cyprus 

Tel.: 00 357-2-305101 

Fax:00 357-2-316770 

e-mail: gregor.(«:;arinet.ari.gov.cy 

KARI Andreas 

Plant Breeder / Phytopathologist 
A.R.O. 

Agricultural Research Institute 
Nicosia - Cyprus 

LAMBROU Stella 

Agronomist 

Technical Manager 

C/o Spyros Stavrinides Chem. Ltd. 

Stassinos Ave. 28 
Nicosia - Cyprus 
Tel.: 00 357-2-756984 
Fax: 00357-2-756902 


PANTELI Costakis 
Economist 
Hras 6, Pervolia 
Lamaca - Cyprus 
Tel.: 00 357-9-439866 
Fax: 00 357-4-65621 1 

PAPAGEORGIOU Nicolaos 

Agriculturist 

Extension Service 

District Agric. Office of Famagusta 

P.O. Box 481 

Lamaca - Cyprus 

Tel: 00 357-4-630354 

Fax: 00 357-4-630514 

XYSTOURIS Petros 
Agriculturist 

Agricultural Officer - Seed Production Centre 
Department of Agriculture 
1412 Nicosia 
Cyprus 

Tel.: 00 357-2-305343 
Fax:00-357-2-343419 
e-mail: Joagrg(a;cytanet.com.cy 

ZANNETOS Christos 
Agronomist 
Stasinou Ave. No. 28 
Nicosia 

Tel.: 00 357-2-756984 
Fax: 00 357-2-756902 

ZANNETOS Stavros 
28 Stasinou Ave. 

P.O. Box 21278 
Nicosia - Cyprus 
Tel.: 00 357-2-756984 
Fax: 00 357-2-756902 

DJIBOUTI 

HERSI Rachid Elmi 
Chief of Plan Production 
P.O. Box 224 Djibouti 
Tel.: 00 253-341496 
Fax: 00 253-355837 
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EGYPT 

ABOU-HADID Ayman 
Professor of Horticulture 
P.O. Box 68 
Hadajek Shobra 
Cairo - Egypt 
Tel.: 00 202-4441386 
Fax: 00 202-3490053 
e-mail:ruafah(<j!rusys.eg.net 

IDRIS Mohamed 

African Farmers Union & C.A.C.U. 

Chairman 

P.O. Box 14 

Gizah- Egypt 12211 

Tel.: 00 202-3612865 

Fax: 00 202-3609256 

e-mail:egypt.cacu@iec.egnet.net 

MAHMOUD Osama Abdel Hakam 

General Director for Seed Certification 

8, Gamma Street - Cairo 

Giza - Egypt 

Tel.: 00 202-5720839 

Fax: 00 202 5720981 

IRAN 

DEHGHAN-SHOAR Majid 
Associates Prof. Of Seed Technology 
Head of Seed Tech. Dept, and DG of 
International and Regional Org. of the Ministry 
1 7 ,h floor Ministry of Ag. Technology 
Iran 

Tel.: 0098-21-650284 
Fax: 0098-21-654590 
e-mail:MDehghan(a!asid.inoa.or.ir 

TAEB Mohammad 

Agricultural Research, Extension and Education 

Organisation 

Ministry of Agriculture 

Research Deputy 

AREEO, P.O. Box 1 1 1 

Tabnak Ave. Tehran 19835 - Iran 

Tel.: 0098-21-2400857 

Fax:0098-21-2400568 

e-mail: Taebfaj Dpi.net . ir 


IRAQ 

TURKI Kadam Falih 
Ministry of Agriculture 
Director of Agriculture in Basrah 
Basrah - Iraq 
Tel.: 00 964 211974 

JORDAN 

NOUR Abdel Adnan 

Ministry of Agriculture 

Head of Plant Production Control Division 

Amman - Jordan 

Tel.: 00 962 5686151 

Fax: 00 962 5686310 

LEBANON 

BEJJANI Chchandc 

Head of Import-Export Department 

Ministry of Agriculture 

Lebanon 

Tel.: 00 961-5-530630 

LYB1A 

ZAIDI Mohamed 
Director 

National Centre for Seed Multiplication and 

Production 

Tripoli - Libya 

Tel.: 00 218 21 3601041/48 

Fax: 00 218 21 3614993 

MOROCCO 
AKAABOUNE Ahmed 
Director of Commerce 
30 Rue Moulay Ali 
Chrif BP 67 Rabat 
Tel.: 00 212 7762289 
Fax: 00 212 7760386 

BOUCHOUTROUCH Mustapha 
Head of Seed Service 

Institut National de la Recherche Agronomique 
B.P. 415 Avenue de la Victoire - Rabat 
Tel.: 00 212 732392 

TAZI Mohammed 
Director 

Centre de Production des Sentences Pastorales 
BP 79 El Jadida. Morocco 
Tel./Fax: 00 212 3 344350 
e-mail: M.tazi@kenzanet.net.ma 
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OMAN 

AL-HARTHY A.Aziz 

AssistanI to the D.G. of Agr. Research Center 

Ministry of Agriculture & Fisheries 

P.O. Box 50. PC 112 SEEB 

Sultanate of Oman 

Tel.: 00 968 893019 

Fax: 00 968 893097 

e-mail: Omar95@yahoo.com / 

Omar95@)gto.net.om 

PAKISTAN 

CHAUDHRY Muhammad Naseer 
Director 

Federal Seed Certicication & Registration Dept 

G-9/4 Islamabad, Pakistan 

Tel.: 00 92 51 9260236 

Fax: 00 92 51 9260234 

e-mail: F.SCD<o>seed .sdpnk.undp.eng 

MUHAMMED Amir 
President. Asianics Agro-Dev Int. 

H3. St.35, F-8/I Islamabad, Pakistan 
Tel.; 00 92 51-9222277 
Fax:00 92 51-276492 

e-mail: ASIANlCS(ojISB.COMSATS.NET.PK 
SUDAN 

ABDALLA Abdalla 

Chairman of the Board of Arab Sudanese Seed 
Company 

C/o FAO Office, P.O. Box 1117 
Khartoum - Sudan 
Tel.: 00 249 1 1 7801 10 

KHAM1S Mohamed 

Seed Administration 

Ministry of Agriculture and Forestry 

P.O. Box 285 

Khartoum - Sudan 

Tel.: 00 249 1 1 777035 

UNITED ARAB EMIRATES 

ABBOUDI Abdalla 
Manager of Research Dept. 

Ministry of Agriculture and Fisheries 

P.O. Box 1509 

Dubai 

Tel : 00971-4-2958161 
Fax:00971-4-295776 
e-mail:AHUSSAIN 45(q HQTMA1L.COM 


YEMEN 

ABU-Arigal Ahmed 
Chairman & D.G. 

General M. Seed Corp. 

Yemen -Dhamar 
P.O. Box 87282 
Tel.: 00967-6-509433/4 
Fax: 00967-6-509449 

FIS/ASSINSEL 

HEFFER Patrick 

Assistant Secretary General 

FIS ASSINSEL 

Chemin du Reposoir 7 

1260 Nyon 

Switzerland 

Tel.: +41-223654420 

Fax: +41-22365 4421 

e-mail: fis@worldseed.org 

WEB:http://www.worldseed.ord 

GNIS (France) 

BURGAUD Francois 
International Manager 
GNIS 

44 rue du Louvre 

75001 Paris -France 

Tel.: 00 33 14233 7694 

Fax: 00 33 14233 2776 

e-mail: francois.burgaud@gins.Fr 

GTZ (Ghana) 

. Van GASTEL Tony 
IITA / GTZ, Team Leader 
P.O. Box 9698 KIA 
Accra, Ghana 
Tel.: +233-21-765567 
Fax: +233-21-765567 

e-mail: wasdu@ghana.com 

ICARDA 

KUGBEI Samuel 
Seed Economist, ICARDA 
P.O. Box 5466. Aleppo - Syria 
Tel.: 00963-21-213477 
Fax:00963-21-213490 
e-mail: S.Kugbei(o)cgiar.org 


205 


Copyrighted material 



TURNER Michael R. 

Head of Seed Unit 
ICARDA, P.O. Box 5466 
Aleppo - Syria 
Tel.: 963-21-221 3477 
Fax:963-21-221-3490 
e-mail: M.Tumer@cgiar.org 

ISTA 

MUSCHiCK Michael 
Executive Officer 
ISTA 

Reckenholzstrasse 191 
P.O. Box 412 

OH -8046 Zurich. Switzerland 
Tel.: 00 41-13776000 
Fax: 00 41-13776001 
e-mail: cstachm lorolmk.ch 

T.C.A.S. (Palestine) 

MONTASEB Majdi 
General Director 

The Center for Agricultar Services T.C.A.S. 

Hebron, P.O. Box 506 

Palestine - West Bank via Israel 

Tel.: 00972-22227922 

Fax: 00972-22227922 

e-mail: tcas@p-ol.com 

FAO 

BUSHAMUKA Victor 

International Consuitant/Seed and Plant Genetic 

Resources. FAO 

404 Esty Street 

Ithaca. NY 148S0, USA 

e-mail: Bushy ti clarilveonncct.com 

DUWAYRI Mahmud 

Director, Plant Production and Protection 

Division 

Agriculture Department 

FAO, Via delle Terme di Caracalla 

00100 Rome - Italy 

Tel.: 00 39 06 5705 3969 

Fax: 00 39 06 5705 6347 

e-mail: Mahmud.DuwayTiwfao.org 


MENINI Umberto 

Chief Seed and Plant Genetic Resources Service, 
(AGPS) 

Plant Production and Protection Division 

FAO, Via delle Terme di Caracalla 

00 1 00 Rome - Italy 

Tel: 00 39 06 5705 3969 

Fax: 00 39 06 5705 6347 

e-mail: Umberto. Meniniutao. ore 

SIKORA Ivan 

Senior Officer, AGPS 

FAO, Via delle Terme di Caracalla 

00100 Rome - Italy 

Tel.: 00 39 06 5705 3969 

Fax: 00 39 06 5705 6347 

e-mail: Ivan.Sikoram tao.ore 

VAKIS Nicos 
FAO Consultant 
6 George Christodoulou 
2014 Nicosia - Cyprus 
Tel.: 00 357-2-424027 
Fax: 00 357-2-424022 

ZEHNI Mohamed S. 

FAO Consultant 
149, Triq il Qasam 
Swiequi STJ Malta 
Tel.: 00 356-375479 
Fax: 00 356-375479 
e-mail: mzchnid ai'hil.net.mt 
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Lulj j 2\ JloJji jjAJl Jjjjjl olwbwj jjiJl J£- Jj joh 

jj yvto* 


Appendix 2 


- > 


1 ^ -w^i. j .t.i •L—iwCljjJI *_a ^yulll ^jJajgj 3 J- > oi I jw^U «C£ \jji I j ojx"il 4*jjxV< wju»L3 

4_«aJI j— »JLj wl_u-sjJ *L bj . JJ *\/tV jj a^UJI J%> ISbj'i* ^ jJLt J5j 

4_ul jjJI 4 _uLajJI JjU— ll <LJl t w%3 <_ilbJl w L*aI ’ <Jx> ti.tl jt -‘ _»~S * ^In'.l i qLLVi>I jlL] ^iilil jit 

. \^*\ vuhj UUi «0 »JjuJ ^3 1$ jl.£ 3^ ^yjdl l^-alj->«Jwl^ <L»j£i>U 

*. ; <_y^i'l jljJJl j>_4 L_ub^il Jl*-Sj J*J »>• objSbJl ^jJl jl5j 

Ji . ^_jj_«i' . LjjjJ .oUJ k,jjj*5ll k jlj_«JI ,<j4^L M >')ll Ob^! 

CjLIajib 4-JjjJl 4-fcdjjJ I w^>uJl J>S hj Ji oJjjJl ^t«h.ill w ui 3 J** a J ' <ibo*^b . 3*Jlj| . SJJnIII OjjjJ I viiKb^Jl 
j-*a> L*5 wjjj^aII 4— £li~a ^j_3 <_UbJl b-*oL>J U 4_U1aJI oljJvUl JI iiL-i^L <x » >»l I jA } *-&*& >*) I 

. <<./>/ 4 j.rt >i.*tll > j ~ii.Sl> 1 bl.8 ^llli ■ 

4_jujJ|j 4. t * _>iiajl Jjl^llj <£\jj}\ Djljj ^j3 |»bil Jjjll k_ulj . «_J / Ja— Ji ^Luj^l <*!£ ^yLll JJj 

4. J 5JI 3 jj» -jj .fj.SjtA jS AjjjJIj <._i.n-_i.iiaJ I Jjl»i Ij itljJjJl j-!jJ ^ 4j1S ^LuJ /jjmJI Jbu 3* bib 

4— filjjJlj ■bjx'S/l 4 .aJ * . 'm bib CjbbuJl olijj ^»b)Jl jk — J Jv»-X4 j^l5jJl *u!5 

,3JJ»viII 

: {j\£} 

i— jjL>oJ Ij 4_jj^i>J! o b I ^j_lx ^J_l jj l j * jjJ-jJl -rLUL <L-a?L>J I <4i^II o/l >Lu~Ji i>j • 

A-mLJ oLa ^ > J ' wIjIjjLjlLI 3 -jJvAJ ^_!c OJ^Lk^U bjl>oJl oLwUl 3 *j j 

rwiLtjljJl kljL>Lu_>lj ^UkJI j» Lift'll . <iLl>Jl wiLLoS’l \4 jb-o wl^blLu4 

^1— j jt w. n i I kjlcjj^ikit n~jy . Jt»Jl ^ yjxu * <. L^mUI jl <x^bil <bjJl Jjjjj • 

* A. V . J .J 1 3 jj» JlvJ *J b . b ^ 

^LjL»*^ 3jj_i_aJl .illj jjiJ — J I kubbuJl 4jjj^i CjIacujj oZjb j . > Jl sJbj O ^Xj • 

cow 
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Oj»yL*aJl CjU^jAIL 4jlLajl 1I «lUj j^juJl *uS - ^_3 ^l>»a 1I laJx» 4— IjJ * 

^j_jJ I k_B L_L-a I ji A— jl^gS'l 5j L>Jj ^j\yj ^ ... 7 ^jjl iwljJ • 

• l>ll lj— j'iU ^li S JL 4xLaI1I JjitjjJl vZjLLoUa *-• Ifijly; <JL> ^3 4^t jlJl j^£jlyll 

• 4 -i-»>— J.I jl O Jaliil I a'i'l ^3 JLvJl LJjlo <jjjJ 1 j 4 _>waJlj 

JOX II -r 

j— « J— jjjt!L 4_L*jajl aj_a ■■.i. < T“i .1 _ii » .^JLilll J vL> wL-jIaaU j,l±>l jj >>l) oa>^4 4jl<jj 4 »l\il I ^ jxl 

Jj\yL\t , Jo-»UkJI Jj J-_> ja U I iLt i y Jl J ^iL; TWJ I jui I j Jl v-i^» jLlj 1^1 1 jljj'jl 

J_SJ Ij— >■ jkj L— ala* 4_jJLiJl . Iaijj3' JL»-i^a 'jjj'lil fJil 4X I jjJ I j OjLaJl 4_y I j i) I 

; 1 j > j JS ^»j laJ jjy Ojb ^jlll 4 _i.-./’jJ s Jl^j *_> lalill j! j* <5jj 

: LL»yi JU-ij ^jVI j^iJI J^j ^ jjJlJ) jj-a>Jj ^Lul ^yil Y 

4 <h‘«a> S^ULJI 4_alijj ^jLuJI -v-Lii*^! |» J 4 __jjLujI 4jjIj^J 1 Jjl^llj a— JL <jLy^II alft 

CjUUiilj 4_t*JjJl 4_fc->lj.Jl CjULvJl ja alii- Jl CjL^JjlLIj tLaj-S’lji «i>b^SL»Jl CjLL^— /J Jl Ijlil-J . itljjJU 4 j 11*^1 
j-£ ^ .<*>9 p J^l ^j-9 4. ifcl a* '>*^1 OjLaiS^lj I 4 j_> y^5u*^l vj^JaJl 4 It.* ii I jtfj,iUiJ \ .(•^ay 1L <L<aJl will 

ijlj^y— /I jjaliU jiSl ja ■lL*_>_> l*a ‘IjlaJI jlj,uL»l LjuS IjUlil La- 1 * j I jl jS jj ^lll 4 _»IaJ| 4jjt I j^J I 4 jV»«)I 
j jJ> ^ ^jill SJjJjJI J^I^aJI j^J j« 4^-kjj^Jl L>saJ 4l..»>><)l Cu 1 j!jL«j ^OUU jXJJU^ ^JUJI • I JjiU 

lift Jl 

J^-iiJl l j *»^*j ^jJl iaA3 JjJ vJo jl lij , <JjJ j-> jjJuJJ 4-j »....■ jj I jjLail <Jl> >>■! j 

0 > I j Ljul> ^ 5j.v >va ^I^JoJ*-^ JjJK-jlJ |»liaj^ jjJ-JJ jjjl^3^4 . Jj-> ^L^l jUala <j jjj-> pliaJ L^jjJ jl 

a j_ft ^yj jjiljJl pUa3 3 L*— J ^3 ^Lfw] j » I 4 J U Qj.Ux>J I jjl^v"J I j4 4. _ i. u J t i ojLLI sI/IaaxJI jl*J j^>- . ^jll-a'il 

jLtu Sjb^lj oLUJL jiAjJ JJ jjjyJl fllaj ^1 a~ o JI ±>UJ j* jjoaJI jli i JjjJI 

4_j^jgJl j_wL><J Jl jxl -»J ^lil j j,..tfl ' ! 4_wJ»'il j. I ijjLals'il 

jJj j_3 jl ol— »^oS>Jl jLs . *lJLJ j s±/Ijl>^ .^awjJI j^i^s ^4— *jjl jjjjJL ioIjIju'^I ^iloJ jj JS -ojl^ill 

<JLy^l I sii— 4 jj »_5 , frl Kit 1 1 lift 'O^-mJ Oj^Jl I i l^v> ! j oLm>UmJI j*?y ^Li J^jOj ^awjJI j^C _.jjjJl fUa3 <AAfti 
J_51 i— ol>Jl 4—fli-ljJl l— » l ^ I j Uij OjJa3 J_»X- j»ix» <*-&* J w> -L-»'j|l j3^*J jl jftAJ k~aj j£- w»L>l^jil 

. jL 

4_JjjJlj 4 14 tU*^ 1 ^ 4_jjHjI C^Lyi. ..<1 1 ^-Li J— A9l jjlj^ll <L»l>Jl J^SUJL 4i_y J I «JLuulL>I« 

.J-jjujJI lift ^j5 jj iy 1 4jjlajJ <l Lv iII jljjj sj^LaX OjLHm«I 4ljft »LSJI ^Ojlilj . jkjjj'i’l jjxJl icLLa o^ajJ 
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; 4-JLJt LLlJI lotJVsLjtli JjL» i>*j 

. 4_4_S'LLl I jL>wij 4jkjjJl w*bLuu <~ol>J! ^jaJI jIwj j_* j-J I ^LJa^I * 

.(kjis'i/! ^j3 Joftjljll »_jjj jJ sli! j ^5 Iaj J^jjl Lc>^J k— AjjjjiJl * 

J J i j . -A—Sj^l L^Jjbl ^y_j]l 3 juLaII ^j~£jI jj' -Liiloi 4 ^-jIoa 4jLjjjf> ^jLia— <1 ^Xul* tLaj^l 4_>l^ 4 »aj • 

. <jj Lia— « I ,_5 jjuil /_v4 gjbuJlj o L^in.U l j iLsit'il JjjJl jjj juo> J <jaaI j^SjLiil 

4— *±jL^aI 4 k>n jl 4afiljjjl LP* J3^ ® -^3 *U2kiI Jl 4JL»l^ 4_>L> 4_*j • 

.tjafij Ijll a* JLsrtl iJ^U* u3^ 

ijljJjJl 0J_» j-4.1." 4_>jjai OjLwLw a. i>jj 5 J-fc L>^ a U »_jj3*il jjljJj JjJmJl 7-l!L>sj • 

.Jjl^ll 4 jjaj 

l-i— » . |> — _ >. l3 *j/l jJ 1 _a* J £l*JJ k_i Ijis^l OJJjuLt 4 jj Laj Cjlfjj -i-» 4al3| filial <l)jjl • 

L» Ijl ill Ijjk ^3 JjIaIU 4_u« -t _■ jj j A ^ jjtjJall Jva JjJlaII (jjJji Jj^jl 

. slJJjJ 4_>L>Jl 

. 4_»— #L»*il c^La^IaII Jl 4 _>L>j wjU^IaII J jLu L ><aju • 

. ^ilLJJ I j ~»»aftij 4jaj>» jl I ii^l Ji »J,1jJl CjLJaII 4ot y ^-Lt ( jJul • 

Lubjil JUij jjiJl ^ jjjjJl £Us$ <wa3va> Y— Y 

^_Lt o I— >> 1 1 >> ■ *»~ . wu L-Ly LiJ \ 4_mUJI ^Ij-LJI ^_s ^L-^Jl fLcuJl jja_j ^UjJb*^! jalj3 

jj jjJL jIjl*^?I 4 j!a£ j3j . cjLjL~JI jj^i ^lc jgSjSJI ,*-j ^Lju^l jwLil l J->joJl ^ yL»w J'il 

jjA ^jli c jjJuJJ 4 j . ^x~ lj^iL»>*jl ■Cj-aJb'il 4 ”LjL>J w U?LmJ 4.n >.,^.>■11 4 jlufe 

4 k .^. * > 4_AA^SL> Sjljl fc aJ Ii U 4 .1,>w3>J I 4 — _ ».S a a A ij_lj .jjjjJL jljL«^>l J.».u O <A._>,1.^ 4 -<jL>0 JLaCI 4.4 13] Iwuuoll 

C^L-jJLaJI ^jS jjajJt OjLpI ^jl JoaIj .jjjjJL oI aC j jjkSl jjjj ^ Lull I fliaiJ! .A-»->>JoJj 

L-flLjl \ *^a 1 ' .jJXjJI fLiad ^_3 ^f5 jliil ,JS J^-«J jl_>vj «J11 a ^jL> 4_u< >ll ^ULt'illa 4 j* tKtl) I 

4— jjj Jjk— >J| |X- fej J -1. > j JJj A_4J . 4 _»jLII J_3la^jl ijAJU} ily >kll wjLjJv. J^L> j-ilxo pjjij 

>>.11 j A 4 ) O-43 v L-jl^O l ^ p5.>«.> . Jj-t>L>vJl jj J j 1 — la-aII J* (jlj c 4j-^lxa oLiL«> 

. ( JoaJ I jl Lutjjjl jU^ji jj-iJ I ^jld] oL^Jl 4 jjIoa]I 

jlaLUU JIajj LajJ 4_wlijj*^l SJj J_J LfiSJ 4 Jj Jail C-liaj wilj.a.V>. l ll OJOaIa jij 

(jl * $ I* j>-*3 . I j— ’3 .CL*lSj_aJl 0 j. J> 4jbuLal j>4 nli lia» jjS*^l jb-UI AUjLjj La IjJLc ^LaaII JLkaJI jjj . 4oCljjJl 

4— *0>l 4 — j i- > oi1 5jb*^l v_JlJLSjj J I — L I (^Ij cjlj Oj^_iLaJl Jj j_J I j . 4 _>l>»«ll 4~oL>Jl Jj jaJl W.l5j»^ J j 1^' 
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J * 4 " Oj— b i JiLu f+H Ja . If. 4JJ J^jjjjl tltxS jl J^vJ LaJujji . ^ j..» LIlJ I <1>^4 ^3 1 j *iCj5 p5 Ijl i-ali- 

J— »1a3j <j0 LjJl tUaill jvj n p_j-j ^,3 LjjLkj! jLI—t jj j_JJ oJa# ^IjLaJI 4-Lljl ,j^£j jij . ^JLall oi 

. |»ui oJL<i4 


Ou— /lia -AjL~iLw 4 _>._ i i. ) ^Jjfc x>LL>JJ 4 _o^£aJJ ..«< Jjj J*Aj ^jJ-C JoStjii I j! Sjj^J I OJA 
jjjjJLa jlj — a"i I >— jJLa> yjAKf jl Ia 5 .jjjuJi ^3 OjIavUI <a>IJJI ja 4.a. _ > L . J l 1 lj_> *}' ! J£ <_>aIaJ! fUaill Jju~*a 
.J jjjl ja 4 -l ....■>•-»] I j ojjjaJI wjLuj^JJI ja j^AjIjil JS ojLLwI ja v_ji \ j H jLS La Ij| Jsuij ,_L>ju »_JL fcu . ~ 


: l**Al ^Liilill Ju> J 9 UUI £«£j ^ J3j 


Oj k_i_J _ii A >■ j jl ^ *. ,1 _'J . p— jJ. 3*^I ^__3 buaLi LajLu 4.j*>>».aL 1I ^3 j* JAjJl jjLj * 

.j#jJL jlia*il jaIaJI ► ILL 1 I ^Jlj^iJ ^Jji ^AwulII 

JyS ^j_Lt wx-jjjjJl jir^y *-jJJxu La U>j 4__UAsJt Ojj-jc-aJl JL*aS'I C-LLub v - ; j j »ll Jl J_»l> 4 _aj • 

4-aL>JI 4_jjlj^l! OjLil ^1 a JoUaJI ■ r Jj£\\ . f^juJl ^lt 4^k3Lx«]| <LJ J^~*a jLlo jii «LILjA jlS • 

J^Sl ji LjLaoJJ o^bUL 


(jl (j— a ^AjJl ^A oi Jl _jj.il jij , jj jjjl j.i.^. Ao 4jl*A j^oLaJI fUaiil jLasjJ • 

j^fi^ 01 4 ./tLaJI OtLSjmJI j twlj . La^SlaJI ^lf- *JL> Bj^aJI jl,a..r» 4 .j.1a£ I »U y -. ? 

jLw> Jl_A<A jjJl Jl <_aL>J| j^A k_Jj_ci LaS 3 J jt__>J I jl A~fi\ <jJLaIj LL.A jj-uoJ .ij — .^jull 

.oj^aJI 

.jjjaJl 4 ^i1avJI <a4^5l>JI _w«A >ZjLai ru Ilj <jJ jjJl <0^115^1 1 Jl <A-l»Jl JjtSU • 

Jl ^jj-j Lm LJIja yLa> ^ 1 a otlifjl vJjIjLjaI ^Ja \jSJj } I jj ^3^>J jj^J»L>J I ^ 5 jjI * 

. Jaiu— Jl OJ^JAsaJI Jjl^ll (J^j ja »JJU ^yjjl ^JjLjaJI ja Jl>JI 


Ljjjil JUi*j Jj-iJ! ,ji ^jIjaJlwI j 5 jlj] f— T 


iljuiJl Jjiyi ^1 JAoLrfl 0frU5 OjLf j Lj .1 .1 Ij^auA 4 jJLuJI Lj I j jJ I JjUajJ aljJu-J.1 ^Ijawm^II j-wa j 

Jjli—ll (»l J laOLwI jA c-Lxla'VI Jl LJjjJI j^ljll L^j_j j ^jJl jl_^il ^jJa ^oi3*^^ ^ w»LLuJl jLaiAl 
JajL_»sj 'i* jli . OjLuJ I Jj \*1 1 j* |X£_j]l ^Aj >. Jjiy I 3JA oL^ 4 jlaA klJjilj dJJjJj) . j»_u3*il ^-2 4.il>>aJ I 

. 4jilS j-fA \oL* Jjcaj j 4 j— »_ ja _jaA >_i ajji ^3 jiL La LJIaj 03 J^A^ll ^jLjJl ^Ij^l ^ajlJ I ja t-J-> ^1 a *^| 

jjl^jjj' jjljJu I ^_jLJI v jt_j-jJ I ^Ijl^LwIj 4-JLwtJ Iaj*^. > ji Jjj jjj 5 _vjoS <oli ^L a- I ^JLaj 

*^f 4_J <UjL~/j ui-‘i.<» 4 __jL*j oC jA ysi JLa ji Jl OJ I_jJ jo] I .^1 JAsw"jl Oaljjij 4jLwaJl jjj k-Ju^Llil 
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J jL_> j J 4 jjjj p£jJj . 0J_>S4 4.j,Lg>i k_jLu-?lS ^jy£j\yl\ [+, J~>Aa>oj l ^j3 jjAjll Lfj p~ j j 

; oJljJl is till I Ojt i CyLjJl <Lylj^Jl pl-i>oi— »*il 

J^L_> j_a p J*Nl ^_3 4. i*._iiii)l L^_jOUa p-j,L_> l$_y 4_xJ I j,y I j£ «ZaUJam j^3ja • 

, OjjjJ I cJIaaI Sl^IjA xa OaL^aAKaII 9AA pjftOj OLwj^a 
,LJL> djyfc’ill «Aa l&j) « >■ ai I ^3 sAaLHII £LS pJ 3*SJl jljJjA 4— aL>Jl 4 _u I j J I jjl^jll ^4 > * 

. p^il^l J^Ia ^^1 JljK* ^ jjlAjiJl * 

0>ljA3 ^j-3 piUJl Ji>Jl ^ x>«. 4V JI Lx*—/ OaIj^II JjUil plA^uu. »lj 4 aLwj p£jJ Oj^iUl jliol • 

. pjj'il ijljJb pljL>OUa**itj oLwaJl 

. wIaIaLuJI JLk« ^3 pxli^ I ;j!.lL jjj LSj." . * 1 1 t- j| \j\ju] Aaua <Cal3[ * 

: Jjjj wJj ^oJ I ^ Lis 111 I J^iL> 4_JLlll ^ Lilli j^SjLlII 
y j~!j* i>[ j— 4 p-Cj)l . ■LjjlxxJl Jjl^il olws jxC J I ji Ij jJAjilj jx«jjo— *il jjAJLJ • 

.lai3 p_<J 8 Aiil I jl^il *l/l j^Ljl_»_/ p^llj i, ilLwaJl v^LLxJl 

Ijl> j _ia >>jJ Jn>»Jl J — S aL»JI <-*—>>.• j ■. p-'ili^l j—3 ^jLxill JSljJl pj^> > J r xLj p_^il j* • 

.iJjyfll 

p jU*^l aji-LiJ Sjl *i ><« j* ^ cjLL.>Ji l!^L ^3 OjLjJI Aji*il jai-> . t_JuJlSuLll ^3 IjL-alsI . jS^» * 

<— y Ij Ll Jjl vLl pl-li-1— <1 j* p^SLiJ jji 4 a1jl > U I JjjJ I ^3 sAaLaL— JI JJ \ — <Ia5^L 

. p-j/ 4— aL>J I cjLL->J 1 l)^L ^5 J il3^i>xJI 
,p^J^i>j jxCljjll wjUuol J jL_u d/j»y I • 

. L^uU>- yuux!l j* ji j J_y jlS jlj ( o i. ^ ^ I jvxCjl^il <_3Lua>I jx>u a jii l • 

j^JL> l ^ _>> 1 «a oaIj^S 4jJL 1)I jjiyi jLz iali>Jl 4^.1 ~» s j JUI p^Jl pj jJlJ j^L jLkjI >- 1.^ • 

Lijyl JUwj jjjVI JjJJI p-xSil jj^jljil JI L^y^jUll jijj jjjuJI i^Lus j-w->J i— Y 

j«Al_JI pi . V > .. 1 . .1*^1 jj^-aiJl 4jXftJkMJ joijIjJLl j^JX; jU^aJ 4-»L^Jl j< j^fijIj^U JI l^>y^i5ulJl Jii 

L >> - jJ y . 5 - ~ . J I J_i/ j I 2J I wl >...->' 4 «‘»Li p . n~>^ . Ll.' 1 ! m ___— ! w/^Ajlil 5jLj J ^.. » >JJ jll 

jjAjL«allj J->^l 4ia_w4l*j 0 jA—o 3 L-ijjJ jjv ^jJl 4— alUl l)^lJl L^a3 Ua ^tljjjl jUlA^I «^LiDu 

kZaL^ajIauj ji5->J I jA_fr ^jL-xLH 1 3 . 4—0 1>J Ij 4 aLaJI jjjjJl ^LcLuaj vAjltUaSa 1 jjJ I jJ_> jl I j JJjuj 

4l_— x>sa 5I jjA_Ji jjL—AAj 4> ,rf>-Jl C-la_j*il j_t 4 -jaA^ CaLa^Iaa JI Iajx.'V jLiJl y lx>s_) j . j*ftljjll 

4-tcljJI _>1 _a jiJ I pljL>J— il atli5 jji >>"tl <jU^ ^jLLu Ua p^l^LxC l«jK-alJ 
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j I 4—jj hi l 1 4__PljjJI ^ — S a )L£j'<|l pLdl jJklS jJ* U > ^J j> JiJ 4 _!...» j I ** ^ 

jjJ jU~ <] jjjb jP lx> jj jtt5-l3 1 JJu -__j jJ— ^ I i^SjJl> jJjaj pjjJ*}'l jljJy ^3 jl>^4 4_»l jJ*Z pJj , 4»1>> all 

>waI wilj s^»l_>y'il C-is a J^L_> j— » Lfc>y USjJl JJu A, _il*fi jiJiijj .joPjljll I frUaiil wi£l 

fLL&)l * jl . (jjSl ui/L>yl oL>-iv cP 4 ) Chp* -»jua>vj 4.n.r»>«'i.l I o a>». J I i — .\li <JL> ui> 

a_jJ ^ojj3 L»jjL— J kijLojJjUi wbLS L* Ijj U>yy^l 1 w UL> ^_3 ijj_u5 -uJxli jj ^liJl 
^j-3 a_j! j o_> jjj — Jl |J-t JbK4 vl»^>o jjl Ljjju jl>^u X? .^l^ll ^3 ^olj Jl 4ju*>v*)l L>y U£lil 

5 J_j->J I jj j-J L j SjLjJj . JLkaJI I jjb ^lp JwxS^jJl jjjCy liij . ^3 i-JjjaiJ I <Lx£-\jji\ *±»^>yjl \S \jA pJa*a 

I jj-J JxyljJl 4_JJ^j > 0 L«5 .ix^Ull J_il_4->Jl J^L_> lj* Jj joJl j* ^liJl pUsuLI I -pUjl jfcPjJ J 4_J_>J| Jjj U>J 

. Lf^ljL>vUrflj 4 ju «>>wJl j^jjJU ^UNL>oLl ^a— I^JI jUP j«jjJl fli»3j *i»fc>ujl 


v_j S . oilSJl 4_>jjJb <il*i j»L*jl f^UaiU Oullll Aft/fl 3jj-$_»l J yt> ja b»» jj aJkSjjl Jjb <uia£ j_uju 

- joLiL-NjJ J J 1 1 (jj ■-> >C j . I .v j .1 >|7 jisl 3 J wy AJUjfU* 3j_$_>-Sl 9 JlA jJ-> J_iS j 

L_4jIj « ~j ^ >— »— >>.J I . - '1 »h.» (jjj ciy^ JLa jj jjl > «>>j LaS . »oljL>j*^L» 

(Jij <- _ i1a£ (J^y^L>bJI j3 ‘Ucu£X>«j1I s1jL>o*^I oLiwm 0* 3 I L_> jj jpiiJ I jvC AjyJL>Jl CjUjJxIU 

(j— a L^b-^j U£jjl J—ijJ jt tAjj .(jufjljll *-b sL>u*il -oilli -Uajlj, u h—<Jh W-^ JLaC^I jwj tjjvS Lj_> cj ^iSuJl 

(jj-^jl^ll oLujlOj ^-xj»5.xil jy_c oU b lllj jjjyJl 4j^lj^j| o^L^jil jL>0 b-oL>yj ^LiJl pILulII J^iL> 

. i AAjjjaj p j ~ a - » < SjL^J A_yJ>yJl oLmw«IL _J— ail 5j V-CXJ L^Lsyj J^L> w va 1 (j^ > jj 4j L*j <lw j 

; bJUJl •oLijUil J^L> iUuJl j ay o>jiO J jj 
*—jUS pj_c •Ui l— » Ajbjjaj L^alj^uuol pJj *i' 9JyJJ>- ^iLol JjI. m . ' i.^I 3j_»o 5 Jlj^l pjy • 

-Ail ^ ««j p ^ Ai jl j^a_i Jmi ji kljUaJKj jl _JI joSjLlil w fciwo 

J* jUIl Jirf JLk* ^ LJL> 5j^>JI oj^->i j* 

• ~ 'I jl-*a jj LJLo jlSlj «-.!—*) I J J_>vj jl£_s jt 4 jcLj (j-iL—il ^yLt Lj_> J ^ISjJ I j «_3 jIaII ,_pu j^5 L> j 3 • 

. lx> Jy>5u.lJ UUjl Jijjl 

J_L 4 jiafr j —a J— jj-> A— djjJl J^2> L«_J ^ vIjL_*jL>JJ 4y_rf1jjJl <0 1 jj_il I ^3 jjjyJl pJx jP ^IjjJ * 

.tjjUIl 

Uijjil Jlo-i/j jjj'Vl jj-iJI ji jhw'jjj jjjjJI olaj^iJ 0— Y 

j^U»L> 4— ^>L>Jl > ■> *»l^>Jl Uajj 3I Jla-ij jj-iJl jljJy ^3 J J jyJL> 4-^L>Jl s^Lujj-iaJl jl w J 'i 

JJ_P ^3 Kj^Oj* 3 j vll wjIajj^uJI CLulS . Jjj j Jit- SjvLtj , l j wjj jjjyJl oj jjjyil 3Jjt> 4_j!j»aj 
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^j -5 . O , ^ 5 j__> V J I jjljJoJl {j—o ^ i 4 _ila. » J t <j_» U I 3 -' ya j*£ L$ji *^J ,jljJjJl 

jLa^j SjjJl) <_jl»^I jj j^JIj j jjl > PjJJ ^oJl ^ A >Jl La oiijjUl ^J_wjL>iaJI tjAAt jijai-l ijLiLLaX k^jlaLJl 

.jijj—jJJ LAxjJI JjLuJI piaj »j>J j jjjjJL 5j->Jl SjL>vjJl ^v-oJj (vpJJ ^jJ! oLLjjJI 4j^ L,_-J 4_>L> Jli»* 

.jjjaJl pLuw wL'IjjJ ^ A u..i Jl pixJl jlJJl i>iuu ^5 Jlajlrj a 


4 tL-a (jlj pj Jwj j . pjJj^l ^Ljjl fJoJl 4_>lx> j Oj5 JfcJ 1 oiLLil j4A>y <-aL>JI Cj'ooj^IuJI 4_>j jJju j 

-jj_>J s±j_jj>- « 4_*ftljjJI Jj_aU*sJl _>j *_>SJ J-J p.l i'Jl Jul^j Jl tJu ^LiOjJuJl 9 jjt 

*U 1 aJIj jLSJl oL> 


. 4— »a 1.<J I wa_x>Jlj . ^_>a_oJl jt J J jJ I j J— ii I -OjJaill ^Ljl piaj p^Ajj j_ujo 

,* — > 4*i— u.>> a t IvJ! JpLmJLxI 4- J a£ j 3 pjJtlll _iLLvJ j 3 jljJ pjJj'il jj jJL» L^j ^*V ft.j Jjia 

4_ubjJl ui L'u 'jl 4— jl a >>1 Jj J_J I ^jJ J I pi IVJi fLjL . »ix9jjl l _ r jJ ^9 oU> 

jjJ_Jt ^UuU (»— ^M- > Jl J3l {j 0 - > %. ~ u. j ^jjl) jUu a J 4*oJjl 4->bl OJ^JJkJ! 

. p^J pJLP w l _>aL>Jl p-^JLx ^ ^ <I>wJl 


i.—i-j L->J ' jLiJl ^_Lc Oi3lUl -!—*_> 4 a. I wjl — La'i'l J_>— iJ>Cu ^ — > j 

-rL^lj 4— j^LoJl 4_u I J J I J jl^jl <_jl4->j . ^jLLa^l I j ■_*■>—, L> « — : u J > Jl Lul> OjLkjJ I ^3 Oj5jL]I <j 5JIL 
JaJ-jl jL>J*^lj jI>JMJ 4 j j _i ~>^ lJ I iajijJfcJ I ^Lj! ^jJl wjLuj^jaJl jl • L^JjLfJa 

LLJ j ^ a ji . LLLjfil Jl j_v-iJ I Jjj ^ jj jjJl ^IjLil sjucli iuli^i ^w*^! Sjaj->Jl ^jlLa'i'l LL>J 

i_>L>Jlj > -Li » . ^jLvLLI p_>^ . 4 j»IJLS*jl 0 »aL->ol pJj'il lj_$J 5jx<il jiuu 

tjj w*,i . S Jj JJfcJ I 4_uLjJl ujL-a'l' I ^Jl£ pj 1 ^-a_> ,j&j9 l->J »ZjJ jJ I ^JU ^3 jni> <CjL-> JJ 

!ji ..t>Q jljJJl 4_Xlj^Jlj 4_«^u4 JlcLmJ ^jl (j, . 5 Jl_j J_>- o'ju^v-ij ^tjJaT JjJ jLlt^ I ^3 

£)£• *j -oJjjJl o^laLj'^l UUJI J jLlI ^*- 0 ^ J^L> JL£i- -Ij 

, Lijjil jL-Sj ^jS'I jj»wJl paid I jl jJj ^4 JS ^3 OJjLJI i_9jjiaJJ ^ L tf uJ l ^ 


; LJllll cjLiillil J^> jjSjLlil 

^bUil <uj* Ji 4_y LuJ I olLa*^l <oIa> 0>»jl 4_x£Jil J yu>- • 

j> ^ 4 j j -i> o*L>Jl fUaill ^ a JaLuJJ ^juJ ji 3 La j|j£j ^jJ w-L^i>Jl ^jlc j .jjjjJl 

. 5 J 34-0 lfL> jl Jjii-Jl ^ Jjli 3 

< 4 ^ 5 ->JI jjlw »!*■ > > j 1 4 l>wJl jj jjl pi jJ>slwl 5 jL»j 0^ »iiL^SL>JI • 

(jJ j_Jl jLjl 1 > 1 j ,_>a— >J OiLjl*£ Lfji Uj) 'tjitli _J 5 l jj-ij ^UsuOj ijl i^yaLiJl ^Iklil ^it ol 3 

. •O.a.jiflLlI I «JjLJl*aJI ^3 I I ■ I 4-ioSL>Jl jJJ o&i bLjj 
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,oujX>Ji I LcLu^j I oLIac ^3 Jl j_> L>J l juSU * 

v2jLJ*^I Ltljlj J*LcJl 4 aa ^\£aj Jl>- l-l_$J . <~oL>Jl JLftl^illj Jmj Uil I ^>JJ jl— ' JyuL^O <AA*I • 

4 > .. nl I fclJvtSL— Lo j£— U^s j^jjuJl Ij3 j-y jL-J^jl jJL>J I 1 kJLu i»3\j JJj . OjMJl 

.jjjoJL LJjjJl 5 jl>jjl ^t»l 4, j.^Uj j3*\y> -CyLuJl 

. {jjj jLj'i'l jJL>J ^jI»«J j-y Ij ■U.o-_».LO Ij LJjjJ I ^UiaJjl <^o w> I J xLw.aU • 

Libjjl JUi»j ^jVI j9 jjjuJI £_lia3 ^ I 4j£j JjLajJI *1— ' Y 

jj— 3 JJj * t » ji-j'i I j 4_> I jJ_— J I 4 jftljjJl 4-La- tll J 4_)„yjjJ I j— sLaaJ I jj 3 Ja>JI Ljtft jjjuJl jamu 

j jl jjJ Lj jlj^l ^ A ■ i . l.jijjjl Jl A.ia ^ oSl j^v-ii I j»al3j ^3 4-j-C 1 ? 'J * 4 »a ju) I ^j£ 1 }.tt» L> LlSLt Jjl>o cJljb jjjuJl 

cyl_>jJ ^j_L* A _il>»al I jjJ-JLj jIjl_»’)'I ^ ni j_aJ LaS . 4j!IaJI jj jjJl Lftli.ni 4_iJb<j ! j . SiliSJ I 4_ti>kjl 

4^jjil jjl^-fJl j, 9'^jj .jjjjJl jUlftl L->y LlSJj ^jI^UU >Q 1— < Ij-aJ Ij k ^ajl>Vl)l J5Ly$jl k£j.t» ^4 j^lajJt j»# 

iSjl—sio j . JjjJI L_AjJ SfcflJ'j ^ W.n) I jwlJ k-ili-tl'il iQ|jIjl 1 »Ij 4_yjill CjLaAft vZJjliJJ LaS . I j 4 J ! I SjIjJj 

j j J J*_»J ^j_il I j A.nl’ij .jjjuil l jAMk>uJ Jjy <_5 jJl j^S’ I jAj k-iU—^Sl jjLi.Vu.rl ^3 U m^ j^Aftjljll 

Ja-jljjjl wJLw.nj » — >LUI jAft ^jlJLo'il »jji jil j_>o_^l Llj j . I ^iUw3^l I J?Li.V.urfl I L5 jLa« 

oLwlyJU 4—ftljjJl ^ h*> ju-j ^pL-AoJl ^j_a pijlUj jl — "Nl lajj^Aj I Aftljiilj k^ULuJl Jl LsLn'VL k^L— .Ul 

. \ ikA ~ n JjIaaII Jljl* pjis^l jj iS^LlIl J.U7 L>^A.' I Ja JjJjJI OajJ jLS-jlj O jLali'i'l 

- s3o^ ^ ujUiIl &uy j£*j 

. ^yj y ~* j ] 1 1 .«_» j jjJ I j j j $ >oJ 1 ji jjJl jU5Jj ij LiLutf I «LUj Laj . Ji jjJ I j^LUJ jjjs jk _u .». > J • 

. ojLjJl L^waJL I 5jL>oJ!j jjjjJl ^>LjJJ J).*-}- •«.»] jj jjJ t • 

. j^jjuJl OjL^Lw jL-J^I Jtf .x ! • 

. ■O.a.Jj^'l j < 0-1 j *uL>kJl ^Lft jjjjJ' Vo-jl ixiljj ^ift ^4 Hail ^IL^aJ * 

L^J^LaJl jjv*j jjjuJl w*lftUaLl ^j*u jljj , LjijLii— -^1 1 o L J.lll I LsliJ (jjlajJJ 4j_AwiII k^lxy^ll I 

La * 3 kl4^'La3^l < jj.i>i,~ Jl 4_jjlJlj pLf_L! J-iJ>A4 pLill ^Lft BjjLill 4_yoi3*^l Huljjl L»l3l ^ ar-u j . LJjJ I s^LaIsuIL 

.j^JkjJJ ^ J ,'■! Ij j»Li 4Aftl_A> ij jwa j 4 aaLa1Ij aJj^H .jljjj 

: LJIjJI iaUJJl Ji w-L-lsLUl J’X>- 

(j^JLiJl J »*_» ji s_j_>y 1_»5 ^vxft 5jL>oJl_j jjjj Jl o*l»Jl • 

. <joaII ki^LftLLuJ I J5 <SjL1a ^ift 

. <ill>Jl jljLJl ^j3 L^j J^aaII J-&I axil <_i.Lki.w jjjjJl jl— *3*^1 • 
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$iLiS 5 jL»3 ^_Ox! UJ .oL»^5L>Jl IxiwJ I 4 — <jIa4 ^j3 j*jJL 4-OJll I ixr I J jJ I ^ic \£ J>- • 

,4^C«jJl 5JJS 4_>ol*_a JL>vO ^ j 3 4 I 4 I 0 JI ■O.a.jlj^ I 4_uiji <objjull 

vlLl j ^-5 J £-\ — J (ji <-4la i JJ i . J L J5 ^3 j*Ai* | V>_ Uj t| ^>| Jk*i-»oi • 

.^JLaOJI Jj-JaJ 4 juL> 4juA jl 4 ah)* ^yjJl -J J p-uilll 

cJjljJUl 3 JiSjLJo ^il .L-Jl ^jAjL- 3 oLuui 4-« j^U I tLi-i'jJ 4>sl.a 3jij~o 4*j • 

. i _ r *jL>«jJ I jolxu <-oUkII 

.o«-U£JL phalli j_jUiJl j_«L>>lJ oIaaJ Ij 0*3 iy I Ojisudl oIa^jmSuJI * 

. O 4i.Io.li I ^Lt v-iaij, pic JLk* OjJuJI Jjl4l 4 t+ilJ 4i>U 4_>l^ 4 aj • 

Lijjil JU^jj jjjil ^ j-a>JI Jj-^Lko jj-Lf ‘LjIac pajSj V— T 

J^L^JL 4-jjliiL »jjU A—£-9jjl I ^l».L-dl v- 1 -jJ' ,^_4 j— sJkJ I U 

y 4_ jj)Li_>o^> Lo] dJjj p_ J3*ii <yjJL l_*j3 i ** is ^Luj yj— sL>-j ^bji 

4_ > >. i . U I jj j-JI pljL>o~jl j5y J^LoJlj . 4 i J l >»» <-l>-'u- 9 J>bli4 ^3 L^JLwjj *3,^*^ i y»Jl diULjJl plj. Vl ..i*^ 

^LtiOl o p^jJLj j— l»Jl jjjj jljjjj ^llij s^boloil ^3 Sjjj ioLt 4 i* A > .llliA* ,p*L3^U Loj ^x » 

jljuil a_a IaJvaaj L jli i 5 I 4_>>»$ >11 OjUIL 4_ii>s*JI ^jli— cj^^L- J l ji 4^>Lli']l/l 

>— il—i-s*}' I j,* ..>>oJ i_ Uxtl! jjt^__>JI j— 3 j >^__jojJI jl^_>*^l Jis- L^Jjjiuji l j >c ^L>Jl 

. 4.»l>»all (— *-* <— ij^lll ^L£- «Ub^/l 4 >.>llj^l BjLv Jl 4 .jL>» a1 I 

jj j — j -»l— lib 4iiolll 4_*J*^jt 4_Jlil <il ^3 I (I) ; ^3 j^joJt 4^'al ^jJl sZjbio J I 

^lli*il' oyi>ll jIJI ^3 juaijjla . Ojjjlll -r-i pAjJ ^wjjiUl ^ >bi) I JJjt ^3 J^Ju^Jl j, a—aii 1 j (u) t ^Ujll 

3J— jj_jLoL y ,.n >.1 4 ajjj p J lCj . 4_jjball jl^il J J LiJ ^3 ij^o-aJU (— >) 

.jjjJi ^>4 ^tii| ji i3jy» U-* 

J«ljJjJl pixo* ^jLbbJ La. i .u j~a > Jl jj jj fila3 O^lJ 4_>wjl^ Uaix> pjjj'ill jloL jJjJj ^_5 j— / pjj 

^_9 *^l jljJLJl ^wi—oj Sj-jJ pJj . 4 _>“bjJ I 4 1 >a \jj $ I Jjlft_ll <JL>1— \j\Sj 4 ^ Ijh* jl 4 j >la3 C-i Ll i >■ «-L-ul ^3 

^3 u w£>L>JI pliaiJl 4 SjL*4 OjIS J3« .oLxj^l ' JJ> ^3 sZa£j£ jl »JJj «LSJ| ^3 4_u^lil <JoJa) 1 olu— J' 

j— >S’ 4JUJK— ^usUkII C-L bill ^Jlj— i[ ^_Lc J poll IjJ jioJl ^9 4_)loii 3 Jj J->sj J— li»J I jjjj 4 aL.o 

1— Ajjl LbS <Syj«L» — jLcjj-ij J^L>- ^4 -iUi pi* ^»l »^-el>JI jy^i ^bll ji Ojjbil 

. 4 jb jlj^ U 4^i, 1^4.1 1 4_ijjjJ I 

; oJbJl LUJI Ok>jb jjjj— jLkaJ I 4-JLlJI >^L-jLlil J^J*- ^y > j 

,,_>3L>Jl flbuUl <SjL1l4 5jJj— £> ^jix- JLxSuJl • 
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. .< »l ^tiLJ s jjai^ll j^jJI <_jLla * 

jj-iyj ^o \ — >Jl flkuiJl ^ic >—l> o j»SJj . ;__>«£> 1>J I vLoiiL <Uol>JI v_jUuo*^ I j j •" • 

. Ojilall iJ^>Sl O Jxll ^jlailullj Jj»3yj 4-ol>Jl Jpu I 

. f^IjA ^3 ajLjJ ^LJ J-»l* jjjJl (jl 0*5 Ul I • 

L«2j#^3l JU£j ^ L^a jIo«VIj ^Ijllj jjju ^Iju] A— T 

ojSJl otplS^I Ji I icjjijll ^^frljJLI <u3IjJI 

A .« 1 wj L_fl— L aJ I M-JLij CJ L u -a-Cj ^yuo.>J rt-»l^yj r L>j (^1 jX& LuOjjl ^jj^l jj* 2 J I ^9 4m I ^ j >«J I 3jjoJ I 

. >— wLll ojyi sajakIIj jji-Ji Jy?} jji (JIaIII »L»*il J^laJl . I $ » » » <j* Sjaat 

1— fJ 4—y Lillj jjj — jJ 1 MW ,jM3L>o v># O^y^-i J_jjj MbiJ 

^jJlj {jljJjJl i/mj OJlSLJl Jj JV<». A) I jjj ,dJj Sj^LCj 4->j ^cljjl Jj.a >>~i 4h.f«il jjjjalj O 

I u p!-l>«jL-<l ^5 <} Jl wjl 4»k£ljjJl >.1tl I XjKiLl *_JJaJf Ji*ij 

<i> *i*b) j-®b* J 1 J *’' 3 J 1 I * 5 J 1 iSJ! 

! oJbJl JslijJi \j £ jlJl 4 _JLl) 1 oLisliil vJ^L> 0*3 

; -~ ■ ....:■. -11 ■ ajlLrjlIIj a i.-i—i j^jl j ■oJjdl o L> I 

1 jjAJ Ajajj Jaix > 4 4jjWJl Cj L^S y I • 

i^jLiil ,^s- L >oL>Jl ^LLkiil \ji_»j • 
wi vUiS' Iji jJ jj ^L*j[ ^LliJ ^3 • 

.Jjjjjl ^ju \}--» tlJ I * 

jjjjJl ^-LlSJ pjljv-t iSjLijj 4 aLL>JI • 

A j-fct4 A _» j.^jJ 1 j4AjJI ^LLiI | aJ^u (< j-i_> J^pLSoil *._!.>>■ *..7 • 

, 3 i_j^LcS I ^5 jjjjJJ a£|j3j 4 • 

UAJl ^Lirtf t_JUjJuLi I • 

J jl_JU 4-jljg «J .pjyjl ^cljil J»jj ^rLUj VO JuiLajJ ^jJl 3 ^15 lx^JI O^L* • 

k-itAcS’l J 5 j_iji ^cl J^LL ^Lalil ^ I Jj->J \i 4-uLuJl jl4l 
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4_uUjJI 4_y I j^J I JjjJl \ j »llj •) £ IjjJ U 4 aiV> j Jj~j \S \jl I j JAIwII olbLuj * 

tljlj is— < ill I j_>oJl ^j—S ia J4lll 4 -xA I jj jl ui,L.L,JJ JjjJl jSJIlj isL*Ol ^3 t±j^>uJJ JjjJl jSjJ. l j 

iSjjuiil k^ujXLlb <Lixll 

: oLislill J>L> <JLJl J»UJl tzjj+ib US 

» La_vjj,k'J j.j.j.^J \ sUlaM jju |J * o jL» jxi- L$Jli Ijjj o^jUll o LxH U 1 \* kJUJl jj jj jf*** • 

,jjo>vd l+> ^l>Ji ^UaiJl jjLalal jl Jl 

. J J>l O Ijlkicl j OjL^uil oULu-t'i Onj.u v'ji'j I jji jj ^-liul pliaS CaX.a> Jju jU pJ * 

Oj^J L_*_u L^jut>lj*J ^yi jJlj JS >iJU jlj . jy&j 4-*Jaill ^»Lu jl ^-Ijjiil • 

. jJJji A-AjjaI I i? jJaJfcJ ' j-jj joj tjJl ux <jl *^| . 4jL>lxL>lj 

jlj_4^/l 4— jJL>g ^y_2 >ol -L..JL otLuIlj -_■ — »— uU>Jl jLU wijlj^Lx> jl>jl 5 * 

jO-Jl Jl oLi^L o^uSl 

olj^l ^y_S JjjJl ! j 4_*kUl) 4 — jILaJI JaUIIj j£ l_JLl j* 4_ojill wJJl^LuII J«.Aw jl • 

4__y ytil\ oljL-iiw'il JTN U j i5 Juull s^jIau^'Ij wAJjJoil ( ■OjLjJ I 4mjIj^!I Jjlwll JjjJl J^wll j Ol>Jl 

,JJj j o«Ia1I LjjaII c^Kji.tll 4_*Uij» -Lsyj* j 


Ljjjjl JU-ij JjxijJI jjjjJJ 4jjbiJ\ oIjj>ujI oL*L~JI Y 

>> $ "> Vi ^y_lJl oL. .L—Jl ^yu j .Llj ^uu ij jut'i'l j« UilSJl oljlj^i jl*~^ LJj v-*-» oLo*S->Jl J_uJ 

. 4_jjiaAll i ft a3 LSl 3 JiLj oJLaaJI j4 ^y-a9 jl J->J I yiy Ijiajj . ~<£- 1 j\J I frlki < jjt >\~n >«l I 

, jl -aJJ jU | ^yl£u^jl ^*5uJlj jl5uM.ll ^j3 Uuju-Jl SjljjJl «Cj3j ^5 <«oL>vjj I «^dUuo*il ji.S ^UmAI J.i.mj 

J^_> 4-juuII CjLjJfcuJK'i ..»^ll^ >L-Jl jt_j k 4_»lt 4, A..-XJ kJaJLil j5 jj) . JjI^ojJ Jl 4 j>-L>J I j 

Jjl^-Ll ^3 jj jj-Cjljll ^LaILuL* I Jj j-jJl v-LtxJ jJJ J__yUlJ 4— ' Jl jjj |J 4-tualLl 'ujLt jj— *j3Jl 

jjJ-Jl fL k3 i AJ<_» ^_l!l 4 i..M» Jl k_jl u/>*jl jjjoll 4 >..«> oJljU . 4-»L^Jl AjjIjaII Jj-*?L>vaJI j* 3 Jj J_>^J I 

,4_jUil 3Jj J -> -» IjJl 

3J_)ju»J 4-j.nJ Ij J Ju_>*il 4_L> 4 j_j J_>^5 3juJ 4J j^_5jJ 4_jLuJ ^ j i 4_uAl 4 Sj Jl v~ 

sJ^LumLauJ) 4— fcLi..-a! 4 IjLaj 4jJ| jl JjJJ ^_j v3 jJ>j > LjLil jjJUJj . I 3JA .ViiJj 4_iilS uZj lx>uJ l_yi— » U 

y^l_u>LuuJlj i_il j— a'il ^jl» <lyj> j4 Jill J- ^ »ll 4 JI US .jjjjJl pLLs JjiiuJ “Uj^Ul oiU>oJ I ^w^ilj 

. 4jIjJuu* S jXUXJ 
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e Usui I ClwLu! 4— j. j .i. 1 I jj. Jjkjj jjJu-JJ Jjj— '■*' J •■> wfUj5L>Jl ^woOj . ‘ L-'v.Xax I L jbCu Ll*3j 

ji 4_j-»ijji ^1 pL-Ji ji— > sjb <j,yi .djj ^ — s itLj \ja£ i3j.yi jjj . ,_^oL»ji 

^j_Lt 4_jLfi!l ^y_3 I jxl ^4 i-j - » I 9j L tUaiil I JJk ^XJ 4 _u>JjI _JI ^ a.-i jJ I jjX- jjjuJl jUaJ ill jJj\ 

5 jj_i— aJ I j j 1 J I ojLSj— 2J 4 >L»J1 JJ_*i wt-jlajJ I 4 uji wLxLclC «Jlj— J!; 4_9 j jJ I v~*.l9b L*£ . ^ *- -j fUaii 

. Ojlj^’l i_i JlSjiJl 4.rti>‘u 

4_uaaJ| jA jljjOLw'i'l iwu> .XAJJ , Jsjl UaJ I siiljjji ^3 jjjuJL 4jLt'^l fjiw 4»ijlx» 5jJj~3 _JI 4J , Jl . ~ ^ I j 

I 4_£j-/ Jl ^yil ! wjL»*1a1I jj jjJ I ^wji 3xL»jJ 4^>a! I jJ— * I ^y- » bjJ I j-saxl I S . 4 *. I 

oj-bi Ujj-*** ij ■* *. ' 5jjb^^ 0) • 4.*>» ! *7ljjL**jl £jl yjSujj . fcaJ I 0*^L> ^3 

5 . _» > jj j-j ^l_Ju{ LS . ijjl^SJl o^fl> jjjuJl ^>3ljJ (jLa^a) ij-Jj'il 4_kL>oJl j^j-J I 4_>jju ( ^_*) 

p j_»A> (— J>) * i—jjjaiJl jjJljJI J_c1^3j OjL-jL^-/ C>rf—f <jl— « *3*^1 Jji>J (J) • ^a. _ i h *^l y\jl*jJl p£J (_>) V 

, I ii— *1 1 ^jlfr x_3 Luj V J I 

! iaJljJl isUjJl O j-^o jUj-jL>Jl ^fju oJbJl OjLidllll J^L> 

yj_Su pJ 4_ji y3t iUj ^3 jMiiMjll >-.>,>... J I j » >1 1 ^j3 J j^j-Jl j^aiaj ,j1 Jl 5jLi*J>l • 

j_L>- cj! «ji_>J I ^_Lc i t i ll_a » i 4xvlill Lc*-Jw£jjJ Uij I — . 1 — . ' jl5 LJlj Jl v>0 

> .1 >«* L«S — J-jjJj jW IjJ J-*a3l 3j j— J_ ojJ I p ^lag j3 4_wL«fc>Jb O^jljll • 

L^jJ *JLl 4 5j.jp.Ti t <4 j*\ >J I yjjjj 3j. j W. rt l I 0>ljL*JO—/^U jil^> 

J_ya£j I J_L I h_JUjJUU ptft*a*jl Jo^Uil * 

. 4_i iL i jjiJl ^bj*V' 4 m£>ja 1I fUaill Joaj pj jjljJjJI ^jAa . 1 yjl ia»^J • 

J_L ,J_£ p 1* j wJ_JJ>o 4_jj'}Ul oL-J'il j__i U aj pjL* yjl j , l ^JL>oJI Jl Ojlaill — ,L_J I yjl 4 ja»I • 

.jjjuJU . jj jjJb iUjJ (pa]j*^l ^3 i3j^*i'l (jloLJl sXj I L 

>. Jill! 4 _44^S-> j_jlj^> J jUjJ r^ll yy-iljj 1 ji Jl i_jLp*^Lj p-5'^U ^-l_*4 jL-Xjj 3jJj_^ • 

<_^L>J I koljLkliw*^ I 

, ^4— »jJl ^U*J 4.1 4 .1 3 jl j_5 J _b >_3^— i jxC jjjuJl flla3 jj^Lu jjl • 

^bJl^iUll > *-Y 

4j 3 <-Ul5^l Jwu- o ^ajljuuj ctljuiS yjj Jj* T u* J I jjSl LuL»j3' JLawj jj-iJ I pjJjJ 

^_J jL^03‘1I 4— .1 tint jj—ll jj I fUaJUf ^~3> 4-tljjil dJljl* iUj Liu-/ /, \ J Jjcj-i 

jljtL—'ilj Ojl^lLl OjLclLJ^I 4_i4jjJl ^3 ItS «_bjj I jK.J jjj j.V.rta^ 4^L> 4-_».«J>l iJl/lj jJOAJ J « 3 jJJ^ ^IjJj 
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Lft I jj_C j I jl I * — J^U 4j->U j* KjS ’ I jjJ i <A«juLl I ^jS A_wL_i*i r l J^UJl ji jj jjJl ji Jjoj 

u Lw#ljj ^ill^Sl jiSl 

jj-C j I ji I J— A>u> <jl IjJj . 4-u-wijJl ijiljiiil Jj^l^nJl jo oLJyjJlj >— < j A> J I OAJJ 

<uk. jjSjj j»Lfr JS j->U *i{ fjjj *i' jliu^l sL-» ^jlc ^jJl jLLll 4 >mJI£ . Ija >>4 pit JS 

. ^jJj^l vL-Jl J,iia I v-alc ^jjju aLlI jl 'ij J^UJl j i uu kiS jjl . 4~truLW>j 


J..2 \, W I J_jl» 4__JUiJl 4_>jjjJl 4 <_iill sZj! j J_vas' >^J I j.i—1*." . 0jj_l5 1 5 1 j> 4 jjJx> jU-J J > iuij 

j» LLft Uj_>- jojjo Oj.n >«l I jbLil ^3 lull a-JJ * j I ^_i >>13 t_a!«£ll . 5 ^jj£ 4.x*&j *i>lj a^SlaJlj 

.1 j^jjJl jjLoi Jl>J I .^kjl jls »^fl3 , -fl ^ ^^cljjJl I 4-iA*S'l sjj» j* p^JI ^l^j 

J_lj ji ^_5 ja. ivL> Liul jJljjk . (>_3Li~3*^k 3 Jj_vJ I Jjjjl) 5lii ill jjjjJl jj ja£jljll ^Ia-u— . 1 OjLft ji 

.oLJu^S'l jj_j jL*l>^U 4jL-j Ij^jl» *ij jj£jljll ijji jS_> pj o*ill»Jl j» jmS . j4£jljll JI 3 X> jjkJI £j^j*ill 
.•Lila'il ja Ijl> Jjj-j jjJL pJj’ifl ^3 joS^I I aik> sUJ j JI 

*i' a_>j ^ Icj . ■ji/L^Lw . IL -uLoLlj 4-jj L a jj^l Ij ojaJI cjU^aII j* U \J . > flkill 

^ j ijjL>Jl wIj^ajJI aLtl^l drL#Lj-J I 4 jvI>JL oL^L^Jl ^jol-a Jj3 tj* j4 iJl a, j*j>L ^ilSJl Jljj^'l 

.viujl jJ-AaH jw 


S jxli jxsJj 4juJj 5jljJ tljw>l ^>j j_a1S <jojJ I ^lc ixi-oJl >— JJax j j 

Jjjyjjl Jl iiLo^'L s_juLrJI Jx^L>oj ijM^I jji jj J~iX>o ji o>j ^_jumJI Ij^Jj . 4_yi_uiJl Jjl^il 

. <xiliiJl 


LjJJjix* pJ ^j-Jl ■a-u-ziL/SV ^ jy/ 

4 j^jJI voltjM3jJLI *ZjJ*3y . 4_ou»j I 1 jijjS'l JvL> jj C-w ji ^jjl 4 _wLjS| olsainilj ^UiU U *-«~i 


.4Jttl 


: ijJLill iaUJI ^JIjaVI j^S-? t jjiuJI ^lis^ <ji i _ # -aoJL?Vl jjJj jjUxlJ AjJT Jl ^->1>JI \— \ •— Y 

.Jjjjjl tiki 4_| jkitlJ Jij >ll JSJ ^MiVj JjSj J \ • 

wU^Lull JjLiI ^jJuua i * 

.Jjl^ilj ^CjJl Amju J j 4 ■ .»~ I 4jJl J y>-* * 


219 


Copyrighted material 



OlxL * jJJ—Jl £liauU vj5_^3 |»L^— »L j»jiu B ^ufJ Ij Sjil^Jl iiwj J j • 

. 4.»«. i> wa ji Bjjfcla AglS^fl 

oU^jjtll Y— >•— Y 

.i>»L>Jlj »IaJI jjj oLb^^jJ j»jmu jjjjJJ OjiaJ o> L j - >w I jiw 1 j o>L»L_^ • 

O* 3 ^ J— 4 I lH * «lLJ j ^y-9 L*j 4. -a hi ll J-Cl^i!lj jjjjJ I olvjj<j5J • 

.jjjjJL il»l£Jl 

. o-liil 4_uLjJi jjl^xU * 

.jj^jjJI £>*l • 

L>jJ^i5aJI Jii i wUjJuJI i ^ xxaH T -\ *-Y 

^ jjl 5 jL-jjJ oj— ^■‘^'1 |* . jlwlJl OaLujji ^jL«u)L>J 1 ^Jkli* jJ j-Jl L_>y yj£j {?}■•• >»~> J-bj*JI * 

J>j.j.uJ ' t ’jjlj j j j_J I flLuU 

.jjjuJL 4hjjjl\ 4i n . * i.» > il J5 ^3 ^LaaJI wujiajl <UtfL >vjj 4_fll_C 4_>j«iuJ I Jjl^ll 4ui,i • 

.Jjjjl frliaij f^LkxS JLa**^I j~‘ >->o j jj j_J I ^l£ «±x>uJL j»Liia s jl SjLj • 

5J_jJ->Jl cjl — ->~o 'il J_4-> CI/UjJjcsJJ Jln&Jl jLiSi^l tjU^ o J jLij^L /jaLabJl JiJ J |»_iJ3jo • 

4 t.^>>a)l 

^uxxjlII <LJ^a>a)I Ja«JI oU ^ ojkoJ w-jjiiall i»L^uJI i—Y *— Y 

k_j 4-y l.~- AjJl ^J-ugbKaJJ jjjoJl jjl*xa ^ J-<a3l w»L»^Lca Jl 4-»-l»Jl • 

. 4^isLlLl 4_JjkaJi jl^ll jj..i ^Lu^fl \aSjjJ I Jl •L>L»Ji • 

* . » ... i UuJl ojjJLJl SjLjJ >Jj ^J f uL U oUljj*! * 

5 j j *J-1 t j 4_y LmJ I * fij cjLuJj^JI ^_w» v J-> l j ^lj.i.>»l 1 J v^Uy*II lJjLj ^1 *->• LxJ 5 • 

.oJjjJl ajui — *-»j 

^^jlUI ol^>JI *>j ^jJI fi-Y»-Y 

J— aaJJ 4_jj^SL>JI cLi'i'l—Sy I jLa »jcj ^>e wj^kJI (L-Jji) GNIS i-jjxU 

kj_> 4ja_ij v J' axJb IjJ la <JL> Jl*wj 4.I.K i a jjjuJl Ouuu SjljJj jjjjJl J^ljj 

. ojl--^* — 'I ■ ^ ■*• 1 1 »— 3 -^aljjj ^a 
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J l y-JJl ^jJl ^LwLi-J lS^I. h .^ 1 t_g, v , i «» ^LUI s. ^iljj £Uc**il ^i5 1 

(jj ..I >o-i 4 <x1 j ll jjljJjJI J_£J I > jpJL» Jill 1 (jj)^j. . ifiljjJlj 4 j jut'll 4 jlVia 4»jlCj »— t.»J 4 jcJ>j «— ilk > J3j LuL» >?l 

jjljJJl ^ •lull Jj .111 I J j --_■ i i *—'* . f 4_yLkjJl OjIjJI Jjlallj j^jjJl fllaS jjjtlsJ j 

L^_feuL>j 4 -jjLjJI 4_jjIj^J| Jjl vil 4. j4tl) 4_LaJ I >Jjl j LLil^— >Jlj CjI jjjl ,j_j p_£Jj .jjj_Jt ^LUj p__£ J * IjjjjJl 

J_jJ (j-t 4- jl x 4-iil^ll p-LL« .^J p ^ - A ? pij ^JL> 1_>-1— <1 UjJ^ 4 J Jilll LWj .Lf*lj>U-*l^ 

4_JjjJl tjjL— «— *^llj (.‘■L-ac^l jjljJjJl a jL ^yt j> 4 j jill I >LAc^l «zjL*j5L>JI 

J^_>j pJ— C 4_Jl> ^J_S j4J-Jl >Jjl5j_-i JJ_>J %\ jjj_Jl 5jL>J vJ^L«Jcvll Jjla*j . jk^is'Jll jjjuJl pU»5 ^j3 4lxJuJl 

. ^>L>-il Jl oLl^L <o1a1ti1<i 


I — jibjil ■ 1 1 « -• j ^ '■ >Ni jj, .ll i ^ 9 jjj jjj jjl - N i j j_,i.Ub — j 1 1 jj. ll ! I L £-«— * J— 

.((CFS-NENA) Consultative Forum on Seed in the Near and Notrh Africa) 

olj * _>»_.U Nl 4 _x«1aJ I ^Lcv-i Jl 4 _>JLa1 4.A/»,><14 4_jJ3j 4 j+lg Ja£ «JjIx^4>»4> JJjuJ. 1 pjXJl pJj ^_3^4— <J 
p ( j_3 4_ili>il *-l_>b*^l ^_3 jjjJLj 4-^3 L>J I vZjljjLil <LxUA>jl) oL^^4JkJ1 0 JA J XfjJ . 4ja-£>JI 4juj U I 

jjU_ll 4_JLw3j jj j_J I j-jibu {jj. 4 . *4 J?"^! w>ljjl— ulL jkjis^’l J~3ji Jl jjj»w jjJlj jjlilL 

. L^_» I jJkj—/ I j 4-uLuJ I 4_ylj^Jl 

jjJ— Jl tl_ia3 ^j3 oJUJl I cuLSu-lJ S^iJlj jL«u'il jj IjjJ Liul J j l . l l I >■ 

o15u_JmJI pi *-•-> > I £■ 3*Jl plill I jft jjj .^4jli')'l 4j-ij J jjaiJl J^^jLmJI 9JjJ>J| vXi*ijL>w*Jl ^ I... V~i j 

JJ (PGR- WANANET ^ WANA j_» j_> 45 j_^) J_l* 4_yl_uJi 4_ulj^Jt jjl^JLIj JL>%« ^5 4_L»L«J I oJL>Jl 

. jjiill 


. SjjlxLl 9 jjt 4_kJ»l— JL 4 4~i 0 1 1 ■- il »U‘.lt A J jj I jJlj^Lil JJoJdU ,Oul)j 

4J_«j Jj 111 I ^j_9 Pjxl Jl 4_JlS-a} v_ili5J~-L . ixlj^Jlj 4jjcS'l 4 . 4 I 3 J 4 p aJj jj'b ^L*i>'5l 

jLil p-XjJI jjJj 4_JlS^I J J_j I^_il JuSjL^I J ^IwL-JL 4 jJa. i 1 I 4 -u iJ I LL 34 JJ 4_i_>^ajJ I Jl pXjJl p J4 j (jl ^jJx 4 JU?ImJ 

- Jjl '* ~' l, *^l J ■■>»»! I 4K.g 
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L i ii m * / V/ ^JJuudl * 


J_*3 £>-» U^_>L»ujl p W j '■ r Jbj 4-al^wj J^aoIc JS ^5jUiuw^jl J j LUJ » L«J I cUlx^'l JA y ~» 

plaJl fLoi>*5ll »_ j u. V i..> 7 <jl sZj-Oj£ Jjj it* • N pic JyjJl t^Ul>-'>'l j i b uwj . &1&1>^/I 

*_3JjI 5j jk— 9 <UaiL>jlI icKjJlj 4jic^l IaI s Ia vj j>u^ Jabo J»*juJ Jj—uJ 4jl>J CjIASI jjj 

^2 .««k j pl_c 413^11 uaJ ^ 4 jjkJ ,j ^ 5 xljJ I j-*j— iLL 4—aL>Jl ■ux^->S'L p L ui l J y^JallJI 

4— IxU Jj'i'l cj — alx'i I jtiuj Jj J->J plj— *j .cUlx^l jij gj jlj3j OxC p. fr V . j . w pju 4 .U.J I JajJI CaIi C y>j 

Jj'il ^LajLx^I ptaJ] o jJ L^JIaCI 4ixlll 3 Jx> ^ fri." £>l >>5jj j . ic I j jj I j O.lc'il 4.alrb.a SjLujLaI Jju 4jJ^ll J j»u>Jl 

, Jjiiiil 


4 p_Jj}'l jJ jjJ_Jl f-LJaJ j_j jjsuJ 4_»j >U I 4jjiU I a 4_ol*J I JIaC jb pbjUJ J*a£ <"!..> JjJxJ pj JJj 

.j-w J-*jS ic^4JX4 J£ ^Ij^a 

jl C--Ij_aj_w *—a w»Ul_2ill aba xxjj pJL> jjl ^jlc .5JOXj 4 aa 3 Jalij jLij wiUliJ JU y JaaJI CaIc^aXa 

. Lfo5 4C^AX-aJ' <5 J L-..a J, «iil j j 4_>jja3 jl 4-JjJ -U— OjULx 


SjU Jl 4 .X -a} Jl— /jJ £_j 4_Ifj|il 4 _JlxJUI Jl 4 jA— <J jX-aj p^iflJ'aj tolCaj-XaJl J5 bLbu JlS^j <jl w- O oj 

.^*1 oy** j* (Dr. Menini. AGPS) i^bjiij 4*icSll ^ i^Uili 3*51^1 Jjiyij jj^Ji 


Ci_£J l aK J—>Jl*I)I p_jj i Jjl— ii-.'jll jj J— ~ i i A .l l C-IaaxI JS OjjJ 4 a_>-IjI ' J a— k il l I « ^.A > u... .j 

. i—a^ikil SjljiJlj p^-lll JjjJl sialCjAXAJ '^1 ^Juill J-OXrf vji 5j $yb olclj^ %Jt iilljj UlxJl 

J.LaJxJ 4_I3^4 xj j >»■’>'> . . j ^jJ I 4 a3aII 4a x UI Jl J-mJI si>lc^*JXa tljL 4 aLkaII 4jju-»'l'l JLxI—» jib-ill L>*) 

. J-»aJI o ~±>- 
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tJJuulIj 4-i.vJ wiMJsjj Jjj 


^-r 


jj-jili ii>J >-^-r 

; LJLUl Jl*£ jl ^yil lj Jj La'u ^I ^JJlUI ^Lfll J-i 4 jS^4JKaj 4uijil j.j-./i.'ill 4 jl»J j» j/U 

1* 4 41a«j>I jSLjJJj 4-& l ]j> J I j Ajjx^ll jjLisJU 4_JjjJl w>l >h VlU JjjJI jLaj'il • 

.<3 Jjuil ^3 •iJljJLl'ilj 

^-1* £— S_4-* "iLl J ^ * .i \~ > j a 4 4 *^ 11 <_j I j-k I ^-ifr dJj ^_A4AJJ i5 •*•**!! CjLjJjc* >«J • 

.‘U'ljjjlj <u] ala W 

I rf j tg — 5 fr Ll> l ^ UjljjJ pj jiJl oLjWSjjJl slcl J4 ^Juiail jOjL/J )Juu 0 >> • 

. J JjulJJ l5 -.._i...UJI wUJ_>^)' I jJl£ 

. o A m a U | ^ > ..»_t.rfLlll vLajjv^J • 

. 4jdi»il J-xaJI <JaJui J.UfcU • 

4 >><. H <CA<a>uJll C^kUUl ^x>vij • 

g j ^a. > .aj JJ-SlIl -U . -^ — m v i J__» a-aJj I A^jjull d>l $ > >Il jd JL» J >»l I • 

.J-aJI 

^jLLI^VI ^Juoll Y-^-r 

LfJ , 3 ^ 1 — *«• o sljji i->w3^1l ,JS ^)uLu ^ 5 juli I _>..> 

:^yw 

4__»jljjJl jjL-allj jj j_*ll <_4jlill 4_AAjJj^il i^l5u_Jjl JaaJI oUu>j • 

.^uLJjl 

.CjLLmJI &<-LlS JlxSLj j t-L a ^Sl d)L>L>I^L >— >■> >»■> ^5 .xVtl b lk> H 9 L>Jl 1 J^a 5! v^jbaJjj ^jJuJ J • 

ijjkijJ LJUl 4£-jjjl\ CjI 4 >»ll />8 Jlil pXjJl ^lc J wu>JJ j ^lc i_j jjoJJ J^lujJl • 

.(JjjuJLl 

4 «^ i .'u <icw o u> J <zj L jJlii I j <j5^v»S’l o.aJ. 4^ I s^ljjLuiL. 4^0 L>J I o !«■ ( j3 j»L2J^ iSjLill • 

.jjjjJl oU>lw 4 i)~i ^ 1 Ij 4i— aJ 1 wilj ^ I <xaai3^li w>L_l_iJ)II^ ic'jjJlj 4_jj-C^I 

4 > 4.. >jJ I <jJL>- jljiJ J4J 1 _ 5 j l.l~L ^^)l J -X ~I .il t Ojl jJ ,J5kaAj ,JamJI 0^LcjA>\4 4jjljJ • 

. O^ail J,j j-Jl sZjL-^L—iJ djlCjj-iLO a icl-.l I • 

>La£^t Jj jJJ ^jLiaw^i 1 »j»jJI ^jjiu • 

ij-4 jl £-Jv» «•! ■*«>! Lfr ^ — j . <^i[ j^LcLl — 9 4 SjLiiU 4 « L*J I .^>1*^1 

L-fcS . jL-eu^ll oj^_>>Sll iillj 4 Ij 4__^— Jjill £ — sl^ll 3 j — ft 4 * >-Jj j—m iwj ^ 
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— U- L-^O jw * — a 4 — 4. ih'n ^ 3 4 jlLjJl 4 j*lj^)l Jjb__Llj jj j Jl Ojljl p . u7 

.^>PjaJI IjbfJ 

<Ujx!I JjjJI oU ^ k* Y-r 

. <*il L^L-l ijjSj i -ujjjl (J^xll o^Lc^jk* Lf-lslUJ oj jl>> 4 LLls c-La1»*5I j j->- 

4— L a i I tljlj <ul K^iLtj <ol_*lalll . t-l alwll J_a bUL ^xtl^il w u ^jS' L>j>lL» JjjJI d/Lg^a>»< ^3 llljll*2/l ■ ji 

. ^^LaJl fUaij) ^ jLL»>LJi Jl oLs^L 

AjIaJI JajJI oU_^>4 ^a..>,L wiiUsjj jjJ >— Y— f 

: l_L*i oJuJl JaaII ^2..»‘>« ^i_>LJ j_>^_>0 

. JjaJI oUuXii 4_i_ i LI ' jJaU'i'l 4a>v_J ,<«— aj * 

|V !> j j_SJ a k — . LL 4 _i*L 3j_U a_« J.^wll oU ^4->o •Ualj'i p yL 1 ohl^l jUj j!j«cI • 

. w- 5jLil->'2jl ojUJJ 4_>jL>*2j I SjluJl ^5 1 j’j ' 

. .** >1 C-j * ^fll -“‘ILI *.’>■ A-<3 L> a ill oUk3^l jl»“* l^l I > LU jl jxl • 
jo— > «^*2>L» a J'2/lj oL Lull j <£jl .Ml J_»j •"■ »*jl Jib* J L 4jjj^j5j*2il cj*2?Laj*2il *L»IjJ • 

^jLc^jkJI 

. ‘Lafi'2/l J^jJl ol»l>J Uij O' 111 I <LJllf jjl^ll ^jX£- IjLlcI ^jLcwjk4j J-xaU *->y j*2/l *lbcj • 

4_uiJI J-ojaJI Y— Y— r 

: Jill! oaJI 4 jL-J 1 « >>•! I jLo^i 4 J^jl>« p v >.fc.A> jLo*2/l 

4juLuJI Lul.iyll jJyLlq , >^>*Jl J >g Ul 3>ljb 4 -»aa1 I , UaJI I *2lai 

> j 5 / J j— S' 1 * 1 4 _a A .L ^ — 9 ijufjjJf jj fjJ tj jjjjJ! rLub iu>L>Jl 10 L»j.l*l / UjLuj 

LJL>jJI JU*2j 

. Ul> 4-alUJl A_uLuJ I 4_y I j^J I -jl_Ll J Jjj-Jl jlj-*l jviiu /,vC AaAjls^/l OjliLoJl 3Jjtl3 A-jj I Jl)*2Jl IjlUJl 

: J^aJi Jit**} 

Jjjj 4 a li il I LJL> 4__Cjjjjll w i_u*jL>vJ 1 jjjjJl jlj^J ^IruJ yv > 4_LLd jl.x£j^ 
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JjjJkI-iII jl iib I ojLjJt Jjljllj jjjuJl jlju»] piaaj <-»!«>■ Ojiai w-iL»Uj Sj^li >ImJI 

^j_ 3 vllafiJ lj . AjJjjJI -Oji I j jj I wiL>o^l'l jS Ij 4J . 4ji>uJl •LtftljjJl «^L>uS*l • ~ ■ 1 ■> k ■ - d_k~J 

.pPf\ 

»— >v j-S'ljj Ju-j-j 4__Lail s^-lj £3ljlL* JL-xII ^_Lt ju-Sj j I ^_Li ,_>£>L_> » 3 t-LLSj ; ^itUl JgLfuJl 

JwJ w>L_« jIaII j >t~i slLJja ^5 j->- S' I Am. 1 J Jj I ij j Liu— » *j/ 1 -Lfr J| « >» »1 1 

: Ja*JI 

a—m I j J I jj1ji_lU j>_£ •jkL^IaII Jl Jj-ejJl jJ I Oj_j «-L2JJ 

alajj OUjAjJI ^j-Lt wIj U jinl I 3 jjt jjtL-u s_J j— <j . ^ 1 ^3 j .« ^ -w~. .1 1 jl LJL> 9J v>^ll L>> *1J 

^j_Lc Lwjul J_ JjG . j>-j.j 3*]>' I ^_3 ^xCj\\L\ 4J3 — |! 4J lju Jl» Jjjjjl 

■»<j' vJ ^3 J » * ^ ~ - -■ 1 1 J I r»l ^al) am I j, jJ I ' 1 1 jjJuJl 4 ah »U 4_^>L»J I «JLs L> aJj«_L Lj 

. •c^LiJ lj ■LsImJI w)LJjl w o — l^>j 

L>J I .xgljuJU 4->J>*ll .UaJI ^ju>u ; Lyli 

jjjuJf <jzLlu> ijjUxJ! izsIjmLJI 5Lefj*j aZaIaj^SJ SjjzL+j ; ijJ ! 

.Jjdtj JjsjZ-J! <s l* JdJjj 

.pbfl ^3 SjL*JJ/ jjjjJ I ij&tj* J*-v JmJjJI k. j .>^. X > jJJj J^L>- jn 

JA3 . iSjLill 4-<-> J^VS'ill w-'i'LSJi t_i. !■!>■. 8 L j*£ l .n j j 4.a.^Jl 3JL» jl_>j[ ^4 Jjfu. l i.lj 

. SJ_> ^5 ■jia.l.'J 1 J^IjaJ Ij jjjoJ I jailji oUjSu *-# ^ill iJUll Ol>j13I 

lj ^il»l.l ^ jjill I ; Jj*^l Jal.Mll 

J^*Jl JjL»j 

4_i3ljji_>J ! !»L>-3^I J L -;. V .>». 1 j 1 3 *^1 1 4 _ i* jhu H LaJlcIjJj jjjjJl J^wIjaJ JL>Jl jJ I - 

jli>J jkju jjl jjfuj ^jJl 
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t 1 0-4 1 1*1 _>•» <>_• isLwl! I lift Jlc. JajJl iiil m OUsuuJ ^XJ 0»-»l jll 9 1ft *l_oj 

. oLa-> k_jll—3^U ,J^>wiJl j±j Lxj i jjjjjl (jjulji J 1 ^‘>•>1^ 

<j-* ^yS ^j-S iSjLlLI jjlj-LJl ^_5 JL-oJl <4 >* *> J-**JI ^ Vx ai 

.SjliftJl .^jltjSWjJ.' 

J_ac vijl— 3 _j J_SJ 4_>jiill will llh j—«i.‘>.~J olw^OU Uij wJj^j ( jj»3l _j JjJ-> jljxl 

j 3 jJ\ Jy\j^ 9J uj jljLtj ; .L>1 .1'J I 

J^aJI JiL^ 

. iSjLiil JjjJj iJL>Jl j^yl^SJl 4_«_>-l^v* w 1 J jj i_a ji ^x>l jlil I 

-I'jjwJ *_J>^ J^L> w w p tU^’l ^ iSj^ j^-wjJ jilJl ,_w jL-J'il ^m^**-* 

.j^uJl 

^|^J| frljj'jj ISjLill 0 1 j I j jJJ L^JL. I JI 4_>jaill S J Jwi 1 ~ 

wL»j1j>J' ij — j 4_A5lJll oljb JwU w— U?j jjl_J I {jy \ — 3 aw ^lt AAShlU i— /IjjJJ tlal>l -1A£ 

, <Sjju * J I 

. jvjia'-il ^j-9 •o~wjJ I jjilJlj 4 _>jLlL»*^I JyL»JJ wLlll w LLo I J. I wuJ_>Ja ; J-Jllll 1? Lilli 

J**Jl JjL»j 

Jx-oL»-aJI Jjl_j 4- j -wUJl ioLiLoIUIj 5 Jj_JL»Jl CjIiLoIjj l >a>«3 

.^t 

ol 9 j jwl ^-L—tS <__* j'iU I w>U1j^*^1j ^UII j'i ^aS'j • - j - ■-' jiJ jljfJ 

■^>’1 

. O Jkll w^jAajJ I o'jJl 4^ui ^3 j^jlJ I SJ^wil £>j yj 

, • O oaII w>*^LSjJ Ij O La aS >J 1 La— » Ijp L^.aauL*) ^5 jp 1 1 ^£- Jjjojl jL&jL&l a \ — < jljXl 
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pjJj^ I jLo^l 4_yluJl 4_>waJl jjuyljj jjy Ja3 ; ^il >)l JgLiuJl 


Ja«JI JjL»j 

. jl—jj'j I j j i > w Ijkj I «^iLaaJI Jl poii'jil jjloL htsLuil 4 ->w 3 I jJ p j ..MU 

4 _J JjJ I 4 jSLu^l 4 _Jljl 4 — 4 _frljjJU 4 _j juC^I Aaiaua J_v« O j 3 PJjL««.)j p j jijU I Ijjt ^J-C ‘li/ - 

4-_yLuJl 4 >waJU 4 *.1.^-1 I 4_J I Q,L«ixJl ,j_-» tlllj jjS- j pit 4 jLi J.I iisUi U w»bbuJl olijj 

^ULoULl JJjj p—Jj^l jJ L*j I j_>- J >o ^j_jJ I i^LLI 1,'J I a _ jo>J pji^ j j xJ I j 

.^jljJjJl JX& jjjJl S*j Jj 

4_JL>Jl jt j-J I j>jj I jjLl Ui* 4_y LuJl <oIa> jjybj ; , JaLSuJl 

JaJI JiL»j 

jIjJJI ^j3 3jp> U i 4 jL_<u_) k_jli-5*}'l j Lt.lt I j t_iu3iii ki»UK»*^J JL>Jl y I p_utj 
JjjJl jL>J^I J^ilS oU> Jy lil -5- jlj-tj jjljJjjl SjxL-^ 

. ^Jllll jaLijjl Js jaiill jjjoJl o- jp^j La»Ij » \ 9 J^JJkII OjLJJI v_jl!u^Sl 4->la.>J 

. jjJjOII iSjlAil iZjljU^J ■0_i^v«j( Jl Jlfct'i'l 3 JlA 

jj J ■>.*■>■*) I ^.jLajJIj . jjjjliJl ijy-L* aJ 4_y ISI 4 J p j . _ U. ~ll ^xijlaII ^ u i r> yl} tl a~t>l JjLt 

.S_sljui3*^l jLjjjvl Jl>sj 

^jJl jjljJjJl 4 ~oL>ji .. 4 -Sj 7 .ll I jjlaLJl tjiS\y tf\ luU ^lt >»f lj ^.pjUU 4 J JJC« 3 J a..»a jl.lfiJ “ 

. 4 _J j jJ I I 4 4 _*jlL »1 dxOj 

k-Uj JaJ Iq UjfcQ vkSjJ I , \jlu 4 - m aII , U-*Jl 4 -£»*> ^ : lilts 

^J.L.J/ Lz jjJ-jJ! L.kJ*Jyl£jj ^jL-LV Ji-t 4 ». .jSaJj t-jUjjJ ZiljJ aj * ».!i " 

5juj> jjjs ^Lijy ^jl£jI\ 1I 5jjJ jJJjj 1 +aJ! ^jJLJlj 

^L>W <ulS5j pO> C u^uJ u ^.«. > J I 4_t*i*jl jl^Ilj wj^v>oJI d/J> v J 7>..«4 j pLiJl : JaLiuJl 

.pjjj'il ^3 4_u_i_y J 1 jLUil 4 jjUjJuJ I 4^'J*^ i^>LylSL«'^U 

JaJI JiL»j 

^uy~al I 4_cujjjil oLw j>I Ij 4 X>a)I viilj v_j 4 !jJjJ| t — u XuuJ j pj-a^ co 

^y»lJ 4 _fcL>k*Jl C^IaaI»wJ| Ji*-I J kZ^lLLluJlj 4 -j.aw Jl j-kt k_XjjJuJ I 4 o 3 «iJ*i JuUjJj p. _ ».A^ V~ 

piajj y I ^-UJJ ^3 (tL*jJi jl JL> Jl) jjtj 1 j»L I jjio 4 -ta.jJj-L I 4 -il.^. aJ I ^»L> alxll j ^jIaII 

.SjIj^I 
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jijLajJU jj jjJ I jr-jI ji ^l>Li»l ^jj 1 <Lo 15."U i cujjjjJi ^wLy-Jl Jjl.ijJl 

. JLkJI I^a ^vaLLajU ^wiA&iill ^j, 4 i> k J^_U ^jJlj 


JaaJI JiL»j 


I O aaLJUj <j — MJ jJi Ou><3 sI^L>Li>l jjOjU 4 _WjJu 00 Ij»j jljiJj 

.jjjJl £UaJ c^lxUtf 

j-tC jjjjJl fliai J>^5_vl5l 4_yL»jJI vU L^ ajl>va 5 I j ■ 0 'UJl v-jyjJuJ y $.to ; stJUJl JjLSuJI 

JaaJI JjL»j 

J y jjjaJl P^UaJ ^5 ‘•1— *jjlj Jl>jJl pyu ^jJl *La£lU 4 mL^I| jj .t<»> pLiJl 

.Jjijl c>»i ^ 

^5jju-fa0 <XjJaI 1 sljl » >v j ilL ^LaJl sIjI j loKj.fJI ColiJj suL^jJl jJi uJ oil JuAjJj ! 0>ljJl LLSJJl 

iujJKj— ill 4_yUjJI jl^ll ^Lljlj Jj j-J I J » ^-> v U CC jj4l 

J-**JI JiL»j 


1 . jJ jjJ I 0 jjl J J_>- 4-0 L^J I > 0 Lo^Ull JjLuJ j Jo ^AA> g l J 

. Jjj i 4_JL>waJ 1 

jljil Ojljjj ‘■l— u) £• 0>U3l JLaJ^J 

A-oJ-> it.^l I ioLJ^I jl*oj jjjuJl J^v- Jj Oe>>^l jUS'-fl siJJj ji '«-*-> : OjLuJl 

.J^jjjl I £jljJtl • UlL I Jjjjjl L->^J^‘A“ ^j£- CLiLUaII jjJ au ; , >«nL>Jl JaLjuJl 

J^*JI JjL»j 

■ulil ^ylc -olill ^iljllj jjjj Jl L->^JjJkS-~u 4_i_ilill jjJl>J 

. <jij J->J I ^»l-i»CL_ .*i < i >-.,i u> yd t £jljJU 
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Jl sajgj ,U*Jl 


>/ jjjj gktij jtj*? ;±jjjJf 

j-uL^j 1 pals'll ^jS LJU J,llj iwiXc'i'l Jjjj j^lxib <UjL>JI oUJ'il t^A^jfU ‘ J^l .bLSuJI 


JaaJI JJL»j 

wjL^_>JI a ^.»_>UNt ^jS-dl ^-U. ^UkJIj j»UJ> f UaiUJ Aj— - lw v jl 4_»JuJJ j* a > *K>J 
^ic 3 I IxCKjJl 4 j!ujJI pJli*i'l > _jit iJilill i_iULo*il Jjju jliSj ^ic Sjjill Oflj ijrfjL>Jl 
. aJLaJ I «^jI j 0 Lw?L>«^l j.jji.><.~ ul> ^jj I i <UjLaI3^/I 

.^ckll ^»~oL>o Jj jjj ; J^l jLISJ w m^— mJ 4 JU 3 *Ux>- ^vfUaj 
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This publication presents the proceedings of the Regional Technical Meeting on Seed 
Policy and Programmes In the Near East and North Africa, held in Larnaca, Cyprus from 
27 June to 2 July 1999. The meeting was organized and implemented by the Agricultural 
Research Institute in Nicosia. Cyprus in close collaboration with the Seed and Plant 
Genetic Resources Service of the Food and Agriculture Organization of the United Nations. 
In line with the Rome Declaration on World Food Security and the World Food Summit 
Plan of Action, the meeting recognized that one of the ma|or challenges facing most 
countries in the Near East and North Africa is the need to invest significant resources in 
strengthening their capacity to increase the availability of good quality seeds of a wider 
range of plant varieties. This will contribute to the maximization of both agrobiodiversity 
and productivity, in order to achieve national food security while reducing environmental 
degradation and the depletion of natural resources. The meeting proposed and agreed 
to establish a Regional Consultative Forum on Seed Policy and Programmes for the Near 
East and North Africa (CFS-NENA).The forum will facilitate intercountry scientific 
and technical collaboration on seed production and supply, and promote crop genetic 
resources evaluation, conservation and utilization in the Near East and North Africa. 
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